
Reference No.: 01
Southeastern Wood Preserving
EPA ID No. MSD000828558

Friday 
December 14, 1990 

Part II 

E,nvironmental 
Protection Agency 
~--~-~----~" ----

40 CFR Part 300 
-Hazard Ranking System; Final Rule 



12-14-90 
Vol. 55 No. 241 

United States 
Government 
Printing Office 

,SUPERINTENDENT 
OF DOCUMENTS 
Washongton. DC 20402 

OFFICIAL BUSINESS 
Penalty tor pnvate use. $300 

Friday 
December 14, 1990 

Book 2 

L 
... _ _. __ _ 

COND CLASS NEWSPAPER 
Postage and Fees Paod 

U S Government Pnnt.ng Offoce ] 
(ISSN 0097-6326) 

---- ---·----- -----·---·-



51532 Federal Register I Vol. 55, No. 241, I Friday, December 14, 1990 I Rules and Regulations 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 300 

[FRL-373G-8] 

AIN 2050 AB73 

Hazard Ranking System 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY: The Environmental Protection 
Agency (EPA) is adopting revisions to 
the Hazard Ranking System (HRS), the 
principal mechanism for'plac~ng sites on 
the National Priorities List (NPL). The 
revisions change the way EPA evaluates 
potential threats to human health and 
the environment from hazardous waste 
sites and make the HRS more accurate 

. in assessing relative potential risk. 
These revisions comply with other 
statutory requirements in the Superfund 
Amendments and Reauthorization Act 
of 1986 (SARA). 
DATES: Effective date March 14,1991. As 
discussed in Section lli H of this 
preamble, comments are invited on the 
addition of specific benchmarks in the 
air and soil exposure pathways until 
January 14,1991. 
ADDRESSES: Documents related to this 
rulemaking are available at and 
comments on the specific benchmarks in 

. the air and soil exposure pathways may 
be mailed to the CERCLA Docket Office, 
OS-245, U.S. Environmental Protection 
Agency, Waterside Mall, 401 M Street, 
SW, Washington, DC 20460, phone 202-
382-3046. Please send four copieS" of 
comments. The docket is available for 
viewing by appointment only from 9:00 
am to 4:00 pm, Monday through Friday, 
excluding Federal holidays. The docket 
number is 105NCP-HRS. 
FOR FURTHER INFORMATION CONTACT: 
Steve Caldwell or Agnes Ortiz, 
Hazardous Site Evaluation Division, 
Office of Emergency and Remedial 
Response, OS-230, U.S. Environmental 
Protection Agency, 401 M Street, SW, 
Washington, DC 20460, or the Superfund 
Hotline at 800-424-9346 (in the 
Washington, DC area, 202-382-3000). 
SUPPLEMENTARY INFORMATION: 

Table of Contents 
I. Background 
ll. Overview of the Final Rule 
III. Discussion of Comments 

A. Simplification 
B. HRS Structure Issues 
C. Hazardous Waste Quantity 
D. Toxicity 
E. Radionuclides 
F. Mobility /Persistence 

G. Observed Release 
H. Benchmarks 
I. Use Factors 
J. Sensitive Environments 
K. Use of Available Data 
L. Ground Water Migration Pathway 
M. Surface Water Migration Pathway 
N. Soil Exposure Pathway 
0. Air Migration Pathway 
P. Large Volume Wastes 
Q. Consideration of Removal Actions 

(Current Versus Initial Conditions) 
R. Cutoff Score 

IV. Section-by-Section Analysis of the Rule 
Changes· 

V. Required A.nalyses 
A. Executive Order No. 12291 
B. Regulatory Flexibility Analysis 
C. Paperwork Reduction Act 
D. Federalim Implications 

I. Background 
In 1980, Congress enacted the 

Comprehensive Environmental 
Response, Compensation, and Liability 
Act (CERCLA) (42 U.S.C. 9601 et seq.), 
commonly called the Superfund, in 
response to the dangers posed by 
uncontrolled releases of. hazardous 
substances, contaminants, and 
pollutants. To implement section 
105(8)(A) of CERCLA and Executive 
Order 12316 (46 FR 42237, August 20, 
1981), the U.S. Environmental Protection 
Agency (EPA) revised the National Oil 
and Hazardous Substances Pollution 
Contingency Plan (NCP), 40 CFR part 
300, on July 16, 1982 {47 FR 31180), with 
later revisions on .September 16, 1985 (50 
FR 37624), November 20, 1985 (50 FR 
47912), and March 8, 1990 (55 FR·.8666). 
The NCP sets forth guidelines and 
procedures for responding to .releases or 
potential release of hazardous 
substances. pollutants, or contaminants. 

Section 105(8)(A) of CERCLA (now 
section 105(a){8){A)) requires EPA to 
establish: 

Criteria for determining priorities among 
releases or threatened releases [of hazardous 
s_ubstances] throughout the United States for 
the purpose of taking remedial action and, to 
the extent practicable taking into account the 
potential urgency of such action. for the 
purpose of taking removal action. Criteria 
and priorities * * * shall be based upon the 
relative risk or danger to public health or 
welfare or the environment ~. * * taking into 
account to the extent possible the population 
at risk, the hazard potential of the hazardous 
substances at such facilities, the potential for 
contamination of drinking water supplies, the 
potential for direct human contact, [and] the 
potential for destruction of sensitive 
ecos,Ystems * * *. 

To meet this requirement and help set 
priorities, EPA adopted the Hazard 
Ranking System (HRS) as appendix A to 
the NCP {47 FR 31180, July 16, 1982). The 
HRS is a scoring system used to assess 
the relative threat associated with -
actual or potential releases of hazardous 

substances at sites. The HRS is the 
primary way of determining whether a 
site is to be included on the National 
Priorities List (NPL), the Agency's list of 
sites that are priorities for long-term 
evaluation and remedial response, and 
is a crucial part of the Agency's program 
to address the identification of actual 
and potential releas,es. (Each State can 
nominate one site to the NPL as a State 
top priority regardless of its HRS score; 
sites may also be added in response to a 
health advisory from the Agency for 
Toxic Substances and Disease Registry 
(see NCP, 40 CFR 300.425(c){3)).) Under 
the original HRS, a score was 
determined for a site by evaluating three 
migration pathways-ground water, 
surface water, and air. Direct contact 
and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into the decision on whether to place a 
site on the NPL. 

In 1986, Congress enacted the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 
(Pub. L. 99-499), which added section 
105(c)(1) to CERCLA, requiring EPA to 
amend the HRS to assure "to the 
maximum extent feasible,.that the 
hazard ranking system accurately 
assesses the relative degree of risk to 
human health and the environment 
posed by sites and facilities subject to 
review." Congress, in its Conference 
Report on SARA, stated the substantive 
standard against which HRS revisions 
could be assessed: 

This standard is to be applied within the 
context of the purpose for the National 
Priorities List; i.e., identifying for the States 
and the public those facilities and sites which 
appear to warrant remedial a·ctions. * * * 
This standard does not, however, require the 
Hazard Ranking System to be equivalent to 
detailed risk assessments, quantitative or 
qualitative, such. as might be performed as 
part of remedial actions. The standard 
requires the Hazard Ranking System to rank 
sites as accurately as the Agency believes is 
feasible using information from preliminary 
assessments and site inspections * * * 
Meeting this standard does not require lang
term monitoring or an accurate determination 
of the full nature and extent of contamination 
at sites or the projected levels of exposure 
such as might be done during remedial 
investigations and feasibility studies. This 
provision is intended to ensure that the 
Hazard Ranking System performs with a 
degree of accuracy appropriate to its role in 
expeditiously identifying candidates for 
response actions. [H.R. Rep. No. 962, 99th 
Cong., 2nd Sess. at 199-200 (1986]] 

Section 105(c){2) further specifies that 
the HRS appropriately assess the ·human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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water and· that this assessment should 
take into account the potential migration 
of any hazardous substance through · 
surfac·e water to downstream sources of 
drinking water. 

SARA added two criteriafor 
evaluating sites wider section 
105{a){8}(A}: Actual or potential 
contamination of the ambient air and 
threats through the human food chain:·In 
addition~ CERCLA section 118, added by 
SARA, requires EPA to give a high 
priority to facilities where the release of 
hazardous substances has resulted in 
the closing of drinking water wells or 
has contaminated a principal drinking 
water supply. Finally, CERCLA section 
125, added by SARA. requires revisions 
to the HRS to address facilities that 
contain substantial volumes of wastes 
specified in section 3001(b)(3)(A)(i) of 
the Solid WasteDisposal Act, 
commonly referred to as the Resource 
ConserV-ation and Recovery Act 
(RCRA). These wastes include fly ash 
wastes, bottom ash wastes, slag wastes, 
and flue gas emission control wastes 
generated primarily from the 
combustion of coal or other fossil fuels. 
Specifically, section 125 requires EPA to 
revise the HRS to assure the appropriate 
consideration of each of the following 
site-specific characte::istics of such 
facilities: _ 

• The quantity, toxicity, and 
concentrations of hazardous 
constituents that are present in such 
waste and a comparison with other 
wastes; · 

• The extent of, and potential for, 
release of such hazardous constituents 
into the environment; and 

• The degree of risk to human health 
and the environment posed by such 
constituents. 

EPA published an advance notice of 
proposed rulemaking (ANPRM) on April 
9, 1987 (52 FR 11513), announcing its 
intention to revise the HRS and -
requesting comments on a number of 
issues. After a comprehensive review of 
the original HRS, including 
consideration cf alternative models and 
icience Advisory Board review, EPA 
published a notice of proposed 
rulemaking (NPRM} fer HRS revisions 
on December 23, 1988 (53 FR 51962). The 
f-.j-p~'\f contains a detailed preamble, 
which should be consulted for a more 
extensive discussion of CERCI..~ SARA, 
the HRS, and the proposed changes to · 
the HRS. 

Today, EPA is publishing the revised 
· HRS. which will supersede the HRS 
previously in effect as appendix A to the 
NCP~ CERCLA section l05(c)(t} states 
that the revised HRS shalLbe applied to 
any site newly listed on the.NPL after its 
P.ffective date; as specified in section 

105(c)(3), sites scored with the original 
HRS prior to that effective date need not 
be reevaluated. 

The HRS is a scoring system based. on 
factors grouped into three factor 
categories. The factor categories are 
multiplied and then normalized to 100 
points to obtain a pathway score {e.g., 
the ground water migration pathway 
score). The final HRS score is obtained 
by combining the pathway scores using 
a root-mean-square method. The 
proposed HRS revised every factor to 
some extent. A few factors were 
replaced, and several new factors were 
added. The major proposed changes 
inc}uded: 
· (1) Consideration of potential as well 

as actual releases to air, 
(2) Addition of mobility factors; 
(3) Addition of dilution and distance 

weightings for the water migration 
pathways and modification of distance 
weighting in the air migration pathway; 

(4) Revisions to the toxicity factor, 
(5) Additions to the list of coyered 

sensitive environments; 
(6) Addition of human food chain and 

recreation threats to the surface water 
migration pathway; 

(7) Revision of th~ hazardous waste 
quantity factor to allow a tiered 
approach; 

(8) Addition of health-based 
benchmarks for evaluating population 
factors and ecological-based 
benchmarks for evaluating sensitive 
emironments;-

(9) Addition of factors for evaluating 
the maximally exposed individual; and 

(10) Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibility 
of implementing the proposed HRS 
factors, to determine resources required 
for specific tasks, to assess the 
availability of information needed for 
evaluation of sites, and to identify 
difficulties with the use ofthe proposed 

. revisions. To meet the objectives, site 
inspections were performed at 29 sites 
nationwide. The ·sites were selected 
either because work was already 
planned at the site or because the sites 
had specific features EPA wanted to test 
using the proposed revisions to the HRS. 
The major results of the field test were 
summarized on September 14, 1989 (54 
FR 37949), .when the field test report was 
made available for public review and 
com~ent. 

II. Overview of the Final Rule 

The rule being promulgated today 
incorporates substantial c:;hanges to 
revisions proposed in December 1988. 
EPA has changed the rule for three 
reasons: (1) To respond to the general 

comment submitted by many 
commenters that the factor categories 
and pathways need to be consistent 
with each other; (2} to respond to 
specific recommendations made by · 
commenters; and (3) to respond to 
problems identified during the field test 
and discussed in the field test report. 
Major changes affecting multiple 
pathways include: 

• Multiplication of hazardous waste 
quantity factor, toxicity, and other 
waste characteristics factors; 

• Uncapping of population factors 
(i.e., no limit is placed on maximum 
value); 

• Revised criteria for estabHshing an 
observed release; 

• Capping of potential tQ release at a 
v a!ue less than observed release; 

• Revision of the toxicity evaluation 
to select carcinogenic and non-cancer 
chronic values in preference to acute 
toxicity values; 

• Elimination of Level III 
concentrations and extension of 
weighting based on levels of exposure to 
nearest individual (well/intake; formerly 
maximally exposed individual) factors; 

• Modification of the weights 
assigned to Level I and Level II 
concentrations; 

• Revisions to the benchmarks used 
and methods for determining 
exceedance of benchmarks; 

• Use of ranges to assign values for 
potentially exposed populations; 

• Inclusion of factors assessing . 
exposures of the nearest individual in 

·all pathways; 
• Revisions to distance and dilution 

weights,in all pathways except ground 
water migration; . . 

• Replacement of the use factors with 
less heavily weighted resources factors; 

• Evaluation of wetlands based on 
size or surface water frontage; and 

• Specific instructions for the 
evaluation of radionuclides at 
radioactive wa·ste sites and sites with 
radioactive and other hazardous 
substances wastes. 

The major changes in the ground 
water migration pathway include: 

• Replacement of depth to aquifer I 
hydraulic conductivity and sorptive 
capacity factors with travel time and 

. depth to aquifer factors; and 
• Revision of the mobility factor, 

including consideration of distribution 
coefficients. 

In the surface water migration 
pathways, the major changes include: 

• Elimination of the separate 
recreational use threat; 

• .Addit~on of a ground water to 
surface water component; 
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• Incorporation o.f bioaccilmulation 
into the waste characteristics factor 
category rather than the targets factor 
category for the human food chain · 
threat; · 

• Revision to allow use of additional 
tissue samples in establishing Level I 
concentrations for the human food Chain 
threat; and 

• Addition of ecosystem 
bioaccumulation potential factor for 
sensitive environments. · 

The major changes in the soil 
exposure-pathway (fonnerly the onsite 
exposure pathway) include: 

• Elimination of separate 
consideration of the high risk_ 
population:. 

• Inclusion of hazardous waste 
quantity in the waste characteristics 
factor category; 

• Consideration of workers in the 
resident threat's targets factor category; 
and 

• Revisions to scoring of terrestrial 
sensitive enviroiunents. · 

The major changes in the air 
migration pathway include: · · 

· • Separate evaluation of gas and 
particulate potential to release: and 

• Consideration of actual 
contamination in evaluating sensitive 
environments. 

Figures 1 to 4 show the differences 
between the pathways in the original 
HRS and in the final rule. 
BILLING CODE 1560-... 
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·.Figure 1 

Ground Water Migration Pathway 
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Figure 2 

Surface Water Migration Pathway 
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Figure 2 

Sttrface Water Migration Pathway (continued) 
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Figure 3 

Soil Exposure Pathway 1 . 
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Figure4 

Air Migration Pathway 
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Section III of this preamble 
summarizes and responds to major 
issues raised by commenters. These 
issues are organized so that issues that 
affect multiple pathways are covered 
first. followed by discussions of 
individual pathway issues. Section IV 
provides a section-by-section discussion 
of the final rule. All substantive changes 
not discussed in section III are identified 
in section IV. Because the rule has been 
substantially rewritten to clarify the 
requirements, editorial changes are not 
generally noted. 

m. Discussion of Comments 
About 100 groups and individuals 

submitted comments on the ANPRM and 
NPRM. Nineteen of these also submitted 
comments on the field test report; two 
other groups submitted comments only 
on the field test report. The commenters 
included more than 20 State agencies, 
several Federal agencies, companies, 
trade asRcx:iations, Indian tribes, 
environmental groups, technical 
consultants, and individuals. This 
section summarizes and responds to the 
major issues raised by commenters·. A 
description of the comments and EPA's 
response to each issue raised in the 
comments are available in Responses to 
Comments on Revisions to the Hazard 
Ranking System (HRS) in the EPA 
CERCLA docket (see ADDRESSES section 
above). 

A. Simplification 
In response to SARA. EPA proposed 

revisions to the HRS so that. to the 
maximum extent feasible, it accurately 
assesses the relative risks posed by 
hazardous waste sites to human health 
and the environment. Consequently, the 
proposed rule required more data than 
did the original HRS. 

A number of commenters stated that 
the data collection requirements of the 
proposed rule were excessive given its 
purpose as a screening tool. These 
commenters expressed concern that the 
data requirements were too extensive 
for a screening process; specifically, that 
the data requirements would lengthen 
the time needed to score sites with the 
HRS, increase the cost of listing sites, 
and, therefore, limit the money available 
for remedial actions. Most 
commenters-even those who 
considered that the revisions increased 
the accuracy of the·model-stated that 
the resources required to evaluate sites 
under the proposed HRS were 
excessive. 

One commenter suggested the 
proposed HRS would be so expensive to 
implement that EPA would need to 
develop a new screening tool to 
determine whether a site should undergo 

an HRS evaluation. Another commenter 
suggested that because-of the 
complexity of the proposed revisions, 
preliminary scoring of a site during the 
site assessment process would be 
impractical because sites. would 
advance too far in the site assessment 
process before they were determined 
not to be NPL candidates. Several 
commenters stated that, with the 
additional requirements, the proposed 
HRS is more of a quantitative risk
assessment tool than the screening tool 
it is supposed to be. Another suggested 
that the increased accuracy of the 
proposed rule over the original HRS is of 
marginal value relative to the amount of · 
time and money involved, and that the 
HRS is no longer a quick and 
inexpensive method.of assessing 
relative risks associated with sites. 

Several commenters expressed 
concern that the increased data 
requirements of the proposed HRS 
would affect the schedule of the entire 
site assessment process. They suggested 
that these requirements would create a 
backlog of sites to be evaluated, slow 
the process of listing sites, and delay 
cleanup. Some noted that this would be 
contrary to the goal of identifying and 
evaluating sites expeditiously. 

In response, the Agency believes the 
requirements of the final rule are within 
the scope of the site assessment process 
and that a new screening tool to 
determine whether a site should undergo 
an HRS evaluation will not be needed 
To assist in screening sites, the site 
assessment process is divided into two 
stages: 

• A prelill;linary assessment (PA), 
which focuses on a visual inspection, 
colle<:tion of available local, State, and 
Federal permitting data, site-specific 
information (e.g., topography, 
population), and historical industrial 
activity; and 

• A site inspection (Sij, where PA 
data are augmented by additional data 
collection. including sampling of 
appropriate environmental media and 
wastes, to determine the likelihood of a 
site receiving a high enough HRS score 
to be considered for the NPL 

The field test identified a best -
estimate of the average and range of 
costs incurred to support the data 
requirements of the proposed HRS. 
These cost estimates represented the 
entire site assessment process from PA 
to SI, and comprehensive evaluations 
for all pathways at most sites. As such, 
the Agency believes these cost 
estimates overstate the costs associated 
with site assessments occurring on the 
greater univ~rse of CERCLA sites. The 
amount of data collected during anSI 
varies from site to site depending on the 

complexity of the site and the number of 
environmental media believed to be 
contaminated. Some Sis may be limited 
in scope if data are easy to obtain, while 
others require more substantial resource 
commitments. The most important 
factors in determining costliness of an SI 
are (1) the presence or absence of 
ground water monitori~g wells in 
situations where ground water is 
affected, and (2) the number of affected 
media, which determines the number of 
samples taken and analyzed. The 
Agency believes the greater universe of 
CERCLA sites will not require the more 
substantial resource commitments. 

Finally, EPA does not agree that the 
requirements of the final rule will delay 
the listing of sites. The site assessment 
process screens sites at each stage, 
thereby limiting the number of sites that 
require evaluation for scoring. The 
Agency believes that it will be possible 
to score sites expeditiously with the 
revised HRS. 

The Agency believes the additional 
data requirements of the final rule will 
make it more accurately reflect the 
relative risks posed by sites, but also 
that the HRS should be as simple as 
possible to make it easier to implement 
and to retain its usefulness as a 
screening d,evice. This approach 
responds to the majority of commenters 
who recommended that EPA simplify 
the proposed HRS to make it easier and 
less expensive to implement. In 
response to these comments, the rule 
adopted today includes a number of 
changes from the proposed rule that 
simplify the HRS. These simplifying 
changes were based largely on EPA's 
field test of the proposed rule, 
sensitivity studies, and issue analyses 
undertaken by EPA in response to 
comments. 

• In the surface water migration 
pathway, the proposed recreation threat 
has been eliminated as a separate 
threat. Instead of requiring a separate 
set of detailed calculations and data, the 
final rule accounts for recreational use 
exposures through resources factors, 
where points may be added for 
recreation use. 

• In the ground water migration 
pathway, the proposed potential to 
release has been simplified by dropping 
"sorptive capacity," by revising "depth 
to aquifer" and making it a separate 
factor, and by eliminating the 
•equirement to consider all geological 
layers between the hazardous substance 
and the aquifer in evaluating travel time 
to the aquifer. The "travel time" factor 
(the depth to aquifer/hydraulic 
conductivity factor in the proposed rule) 
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is n~w based on ihe·Jayel'UH with the 
lowest hydraulic conductivity. . 

• In the three migrationiJathways 
(i.e., ground water, surface· water, and 
air), the use factors in the proposed 
rule-"land use" in the air migration 
pathway, "drinking water use" and 
"other watm: use .. in the ground water 
migration pathway, and "driitking water 
use" and "other water use" in the 
surface water migration pathway-have· 
been replaced by "resolll'ces" factors. 

· The "fishery use" factor has been 
dropped from the surface water 
migration pathway~ A resources factor 
has been added to the soil exposure 
pathway. 

• In the soil exposure pathway, the 
requirement that children under seven 
be counted as a separate population bas 
been dropped. The "accessibility I 
. frequency of use" factor has been 
replaced by a simpler "attractiveness/ 
accessibility" factor. . 

• In the surface water migration 
pathway, the "runoff curve number," 
which required determi.Ding the 
predominant land use within the 
drainage area, has been replaced by a 
simpler factor, "soil group," which only 
requires classifying the predominant soil 
group in the drainage area into one of 
four categories. 

• In the air migration pathway. the 
maps used to assign values of 
particulate migration potential {formerly 
particulate mobility under potential to 
release) have been simplified. 

• In all pathways, potentially exposed 
populations are assigned values based 
on ranges rather than exact counts, 
reducing documentation requirements. 

• In the surface water and ground 
water migration pathways. Level m 
benchmarks have been dropped. 

• In all pathways, hazardous waste 
quantity values are based on ranges, 
which will reduce documentation 
requirements. The methodology and 
explanation for evaluating the 
hazardous waste qua.'ltity factor have 
been simplified. _ 

• Containment tables have been 
simplified in the air, Sl~und water, and 
surface water migration pathways. 

A number of the simplification.s, such 
as the changes to the travel time and 
hazardous waste quantity factors, better 
reflect the uncertainty of the underlying 
site data and, therefore, do not generally 
affect the accuracy of the HRS. In 
addition, EPA notes that some revisions 
that may appear to make the HRS more 
complex actually make it more flexible. 
For example, the hierarchy for 
determining hazardous waste quantity 
allows using data on lhe quantity of 
hazardous constituents if they are 
available or can be determined; 

additionally. data on the. quantity of 
hazardous wastestreams, source 
volume, and source area can be used, 

. depending on the completeness of data 
within the hierarchy. The hierarchy 
allows a site to be scored at the most 
precise level for which data are 
reasonably available, but does not 
reqUire extensive data collection where 
available data are less pre~ise. 

In response to comments on the 
complexil-J of the rule language, the 
presentation of the HRS has been 
reorganized and clarified. Factors that 
are evaluated in more than one pathway 
are explained in a separate section of 
the final rule {§ 2) to eliminate the 
repetition of instructians. The proposed 
HRS included descriptive background 
material that, while useful, made the 
HRS difficult to read. Much of this 

· descriptive material has been removed 
from the rule. 

B. HRS Structure Issues 

Although the proposed rule retained 
the basic structure of the original HRS, a 
number of cornmenters felt that the HRS 
should provide results consistent with 
the resul!s of a quantitative risk 
assessment. Several commenters 
identified this issue explicitly, while 
others identified spe<;ific aspects of the 
proposed rule that they believed to be 
inconsistent "t~o'ith basic risk assessment 
principles. The commenters maintained 
that if the HRS is to reflect relative risks 
to the extent feasible. as required by the 
statute, its structure should be modified 
to better reflect the methods employed 
in quantitative risk a11sessments. 
Commenters stressed the need for EPA 
to follow the advice of the EPA Science 
Advisory Board (SAB) as expressed in 
the SAB review of-the HRS: 

Revisions to the HRS should begin with the 
development of a chain oflogic. without 
regard for the ease or diffH:Uity of collecting 
data, that would lead to a risk assessment for 
each site. This framework, but not the 
underlying logic. would be simplified to 
account for the very real diff~eu!ties of data 
collection. 

This chain of logic • • • should !ead to a · 
situation in which an increased score reflects 
an increased risk presented by a site. 

In response to the structural issues 
raised by commenters and to the 
statutory mandate to reflect relative risk 
to the extent feasible, EPA made a 
number of changes to the·final rule. 
These structural changes affect how 
various factors are scored and"how 
scores are combined, but do not involve 
changes in th~ types or amount of data 
required to score a site with the HRS. 
The Agency stresses that the limited 
data generated at the Sl stage are 
designed to support site screEming, and 

are not intended to provide Sllpport for a 
quantitative risk assessment. 

General structural changes. While the 
final rule retains the basic structure of 
the proposed rule in that three factor 
categories (likelihood of release, waste 
characteristics, and targets) continue to 
be multiplied together to obtain pathway 
scores, the structure has been changed 
in certain respects to make the 
underlying logic of the HRS more 
consistent with risk assessment 
principles. 

The key structural changes to the 
waste characteristics factor category 
were to-make use of consistent scales 
ar.d to multiply the hazardous waste 
quantity and toxicity (or, depending on 
the pathway and threat, toxicity/ 
mobility, toxicity /persistence, or 
toxicity i persis tencejbioaccumulation) 
factors. Within the waste characteristics 
factor category, factors have been 
modified so they are on linear scales. 
These modifications make the functional 
relationships between the HRS factors 
more consistent with the toxicity and 
exposure parameters evaluated in risk 
assessments. 

Where possible, the final rule assigns 
similar maximum point values to factor 
categories across pathways. The 
likelihood of release (likelihood of 
exposurej factor category is assigned a 
maximum value of 550; the waste 
characteristics factor category is 
assigned a maximum value of 100 
(except for the human food chain and 
environmental threats of the surface 
water migration pathway); the targets 
factor category is not assigned a 
maximum. EPA determined that in 
general targets should be a key 
determinanfof site threat because the 
data on which the targets factors are 
based are relatively more reliable than 
most other data available at the Sl 
stage. 

Likelihood of release. Except in the 
air migration pathway, the proposed rule 
assigned the same ma)!:imum value to 
observed release and potential to 
release. In the fmal rule, an observed 
release is assigned a value of 550 points 
and potential to release ha·s a maximum 
value of 500 in all paL'lways. This 
relative weightiD.g ofvalues reflects the 
greater confidence (the assOc.i~tion of 
risks with targets) when reporting an. 
observed release as opposed to a 
potential release. As a result of this 
change in point values at the factor 
category level, as well as the new 
maximums for most pathways, the 
values assigned to individual potential 
to release factors ha'ie been adjusted. 

Waste characteristics. The proposed 
rule assigned a maximum point value to 
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hazardous substance quantities of 1,000 
pounds. Because some sites have 
hazardous substance quantities far in 
excess of that amount and because it is 
reasonable to assume that these sites 
present some additional risk, all'else 
being equal, the final rule elevates the 
maximum value to quantities. in excess 
of 1,000,000 pounds. Even when 
hazardous waste quantity is 
documented with precision, EPA 
concluded that there are diminishing 
returns in considering quantities above 
this amount. 

AlthOUgh the HRS does not employ 
the same type and quality of information 
that would be used to support a risk 

-assessment (e.g., pounds of waste and 
mobility are combined in the ground· 
water pathway as a surrogate for long
terril magnitude of releases), as waste 
characteristics values rise, 
contamination resulting from conditions 
at the sites in general shoUld be worse. 
As a result of using linear scales and 
incorporation of a multiplicative 
relationship between hazardous waste 
quantity, toxicity, and other waste 
characteristics factors, the influence of
the waste characteristics factor category 
could be disproportionately Jarge 
relative to the likelihood of release and 
targets factor categories in determining 
overall pathway scores. Therefore, EPA 
is limiting-through use of a scale 
transformation-the values assigned to 
the waste characteristics factor 
category, shown in Table 2-7 of the final 
HRS. to limit the effect of waste 
characteristics on the pathway scores. 

While the waste characteristics factor 
values are limited to values of 0 to 100 in 
most cases. the waste characteristics 
factor category may reach v~ues of up 
to 1,000 for both the human food chain 
and environmental threats in the surface 
water migration pathway. These 
exceptions have been made to 
accommodate the bioaccumulation 
factor (or ecosystem bioaccumulation 
factor), applied in·these threats but not 
in other pathways or threats, which can 
add up to four orders of magnitude to 
the waste characteristics factor values 
before reduction to the scale values of 0 
to 1,000. 

Turgets. The final rule includes two 
major structural changes to the targets 
factor category. Population factor values 
are not capped as they were in the 
proposed rule. This change allows a site 
with a large population but a low waste 
characteristics value to receive scores 
similar to a site with a smaller 
population but larger waste 
characteristics value (as would be done 
in a risk assessment). A second change 
in the targets factors involves the 

nearest individual (or intake or well) 
factors (i.e., the maximally exposed 
individual factors in the proposed rule)~ 
These factors are now assigned values 
based on exposure to Level I and Level 
n contamination [so· and 45 points, 
respectively). Potentially exposed 
nearest individuals are assigned a . 
maximum of 20 points in all pathways. 
EPA changed the assigned values for 
these factors to give more relative 
weight to individuals that are exposed 
to documented contamination. 

C. Hazardous Waste Quantity 

. In the NPRM. EPA proposed to change 
the hazardous waste quantity faCtor to 
allow the use of four levels of data 
depending on what data are available 
and how· complete they are. Hazardous 
waste quantity for a source could be 
based on (a) hazardous constituent 
quantity, (b) the total quantity of 
hazardous wastes in the source, (c) the 
volume of the source, or (d) the area of 
the source. Each source at the site would 
be evaluated separately, based on data 
available for the source. 

EPA received numerous comments 
relating to changes in the hazardous 
waste quantity factor. Several . 
commenters agreed that allowing use of 
waste constituent data, when available, 
was an improvement over the original 
HRS. Several also supported the tiered 
appro~ch to scoring hazardous waste 
quantity when constituent data were 
incomplete or unavailable. 

Two commenters stated that the 
emphasis on hazardous constituent data 

· will require more extensive and 
expensive site investigations. These 
commenters have misunderstood the 
revisions. The rule.does not require the 
scorer to determine hazardous 
constituent quantities in all instances. 
but simply ene0urages use of those data 
when they are available. This approach 
allows a scorer the flexibility to use 
different types of available data for 
scoring hazardous waste quantity. At a 
minimum, the scorer need only 
determine the area of a source (or the 
area of observed contamination), which 
is routinely done in site inspections. 
Where better data are available, they 
may be used in scoring the factor. This 
approach is in keeping with the intent of 
Congress that the HRS should act as a . 
screening tool for identifying sites 
warranting further investigation. 

Several commenters stated that the 
methodology for determining hazardous 
waste quantity was too complex and 
time consuming, and that its . 
administrative costs outweighed its 
benefits. Others found the proposed rule 
instructions and tables confusing and 
hard to follow. 

EPA strongly disagrees with the claim 
that the costs of the revised approach to 
scoring waste quantity outweigh its 
benefits. The amount of hazardous 
substances present at a site is an 
important indicator of the potential 
threat the site poses. At the same time, 
EPA recognizes that cost is an important 
consideration. In revising the hazardous 
waste quantity factor, however, the 
Agency believes it has established an 
appropriate balance between time and 
cost required for scoring this factor and 
the degree of accuracy needed to 
evaluate the relative risk of the site 
properly. 

In response to comments, EPA has 
modified the hazardous waste quantity 
scoring methodology to make it easier to 
understand and to use. The changes 
include elimination of proposed rule 
Table 2-13, Hazardous Waste Quantity 
Factor Evaluation Methodology and 
Worksheet. In addition. the scale for the 
hazardous waste quantity factor has 
been divided into ranges that span two 
orders of magnitude (100x) to reflect the 
uncertainty inherent in estimates of 
hazardous waste quantities at typical 
sites. The practical effect of this scale 
change is to reduce the data collection 
and documentation requirements. See 
§ § 2.4.2-2.4.2.2. The fmal rule also 
clarifies the treatment of wastes 
classified as hazardous under RCRA. 
Under CERCLA. any RCRA hazardous 
waste stream is considered a hazardous 
substance. If this definition were strictly 
applied in evaluating hazardous waste 
quantity of RCRA hazardous 
wastestreams, hazardous constituent 
quantity and hazardous wastestream 
quantity would be the same because the 
entire wastestream would be considered 
a hazardous substance. The final rule 
makes clear that only the constituents in 

· a RCRA wastestream that are CERCLA 
hazardous substances should be 
evaluated for determining hazardous 
constituent quantity;Jor the other three 
tiers, however, the entire RCRA 
wastestream is considered as is any 
other wastestream. 

As discussed in section ill Q. EPA will 
consider removal actions when 
calculating waste quantities. EPA 
believes consideration of removal 
actions is likely to increase incentives 
for rapid actions. If there has been a 
removal at a site, and the hazardous 
constituent quantity for all sources and 
associated releases is adequately 
determined. the hazardous waste 
quantity factor value will be based only 
on the amount remaining after the 
removal. This will result in lowering 
some hazardous waste quantity factor 
values. 
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Where an adequate determination of 
the hazard-ous constituent quantity 
remaining after the removal cannot be 
made, EPA has established minimum 
hazardous waste quantity factor values 
in order to ensure that.the HRS score 
reflects any continuing risks at the sites. 
In this case, the assigned hazardous 
waste quantity factor value will be the 
currJmt hazardous waste quantity factor 
value (as derived in Table Z~). or the 
minimum value, whichever is_ greater._ 

· ThE! proposed rule assigned a 
minimum hazardous waste quantity 
factor value of 10 when data on · 
haz~rdous constituent quantity was not 
complete. In the final rule, for migration 
pathways (i.e., nqtthe soil exposure 
pathway), if the hazardous cqnstituent 
quantity is not adequately determined, 
and if any target is subject to Level I or 
n contamination, the minimum 
hazardous waste quantity factor value 
will be 100. · · 
· If the hazardous constituent quantity 

for all sotirces is not adequately 
determined, an:d none of the targets are 
subject to Level I or ll contamination, 
the min:iinum factor value assigned for 

. hazardous waste quantity depends on 
·whether there has been a removal 
action, and what the hazardous waste 
quantity· factor value would have been 
without consideration of the removal 
action. If there has not been a removal 
action, the minimum haZardous waste 
quantity factor value will be 10. If there 
has been a removalaction and if a 
factor value of 100 or greater would 
have been assigned without 
consideration of the removal action, a 
minimum hazardous waste quantity 
factor value of 100 will be assigned. If 
the hazardous waste qua."ltity factor 
value was less than 100 prior to 
consideration of the removal action, a 
minimum hazardous waste quantity 
factor value of 10 will be assigned. This 
will ensure that the Agency provides an 
incentive for removal actions and that in 
no case will consideration of removal 
actions result in an lncreased hazardous 
waste quantity factor value score. 

D. Toxicity 
The proposed HRS substantially

changed the basis for evaluating 
toxicity. The major change was that 
hazardous substance toxicity would be 
based on carcinogenicity, chronic non
cancer toxicity, and acute toxicity. For 
each migration pathway and each 
surface water threat except human food 
chain and recreation, toxicity was 
combined with mobility or persistence 
factors to select the hazardous 
substance with the highest combined 
value for toxicity and -the applicable 
mobility or persistence factor. For the 

human food chain threat, only 
substances with the highest 
bioaccumulation values were evaluated 
for toxicity /persistence. For the 
recreation threat, only substances with 
the highest dose adjusting factor valaes 
were evaluated for toxicity /persist~ce. 
In addition, ecosystem toxicity rather 
than human toxicity was evaluated/or 
the environmental threat of the surface 
water migration pathway: 

Several commenters expressed. 
concern about or opposition to using the 
single most hazardous substance at a 
site to score toxicity, stating that the 
approach seems overly Conservative 
and unlikely to distingui!Jh sites on the 
basis of hazard. Some commenters 
suggested that EPA allow flexibility in 
weighting the toxicity values of multiple 
substances either by concentration, 
waste quantity, or proportion 
information, whenever such information 
is available. One commenter suggested 
basing toxicity on a fixed percentage of 
the hazardous substances known to be 
present at a site. 

The Agency agrees that, for purposes 
of accurately assessing the risk to 
human health and the environment 
posed by a site, it would be preferable 
to evaluate the overall toxicity by 
considering all hazardous substances 
present, based on some type of dose- (or 
concentration-) weighted toxicity 
approach. EPA believes, however; that 
this approach is not feasible because the 
data requirements would be excessive. 
Such an approach would be feasible 
only when relative exposure levels of 
multiple substances are known or can 
reasonably be estimated; however. these 
data can be obtained only by conducting 
a comprehensive risk assessment. .. 
Extensive concentration data would be 
required to be confident that 
comparable concentrations are being 
used for the various substances, and 
that the multi-substance toxicity of the 
contaminants is not, in fa_ct, being 
underestimated. U~e of inadequate data 
could result in underestimating or 
overestimating the toxicity of 
substances in a pathway. 

EPA considered a number of 
alternatives to the use of a single 
hazardous substance to score toxicity 
(mcbility/persistence}and tested some 
of these on several real arid hypothetical 
sites. The analyses included 
comparisons between the single most 
toxic substance and the average toxicity 
value for all substances, the average 
toxicity value for the 10 most toxic 
substances, and the concentration
weighted average v:alue of all 
substances. These alternatives were 
also tested using toxicity /mobility 

values. The results of these analyses 
showed that using a single substance 
approach usually resulted in an assigned 
value (either toxicity or toxicity/ 
mobility) that was within one interval in 
the scale-of values· of the alternatives 
tested; for example, the single substance 
approach would assign a value of 1,000 
for toxicity whereas averaging the 
toxicities would assign a value of 1,000 
or 100, the next lower scale value. {The 
fmal rule uses linear scales to assign 
values for toxicity, mobility, and 
persistence. The scales for toxicity now 
range from 0 to 10,000 rather than 0 to 5; 
consequently, the default value for · 
toxicity is now 100 rather than.3.) The 
Agency recogniZes the uncertainty in the 
use of the single substance approach, 
but concludes that it is a reasonable 
approach for a screening model, 
especially given the general 
unavailability of information to support 
alternatives. In making this judgment, 
the Agency notes that the single 
substance approach to evaluating the 
toxicity factor was not identified in 
SARA as a portion of the HRS requiring 
further examination, even though it had 
been used in the original HRS and EPA 
had received criticism similar to the 
above comments prior to the enactment 
of SARA. 

Several commenters suggested that 
additive, synergistic, or antagonistic 
effects among substances be considered 
in scoring toxicity when several 
substances are .found at a site. In 
particular, one commenter suggested 
increasing the scores for sites with a 
large number of hazardous substances 
to account. for additive or synergistic 
effects. · · 

As noted in EPA's1988 Technical 
Support Document for the Proposed 
Revisions to the Hazard Ranking 
System, quantitative consideration of 
synergistic/antagonistic effects between 
hazardous substances is generally not 
possible ev-en in RI/FS risk assessments 
because appropriate data are lacking for 
most combinations of substances. 
Interactive effects have been 
documented for only a few substance 
mixtures, and the Agency's risk 
assessment.guidelines for mixtures (51 
FR 34014, September 24, 1986) 
emphasize that although additivity is a 
theoretically sound concept, it is best 
applied for assessing mixtures of similar 
acting components that do not interact. 
Thus, the Agency believes that 
consideration of interactive effects in 
evaluating toxicity in the HRS is not 
feasible, nor is it necessary to allow use 
of the HRS as a screening model. The 
Agency rejects the suggestion that 
scores should simply be raised for sites 
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with numerous subskmces because this 
approach ignores the technical 
complexities related to interactions (i.e., 
the possibility of antagonistic effects.) 
.. One conimenter suggested that a 
waste~s toXicity should be assessed in 
tenns of its "degree ofrisk." and that 
this could be measured by comparing 
constituent concentrations at the point 
of exposure to appropriate· toxicity 
reference levels. Two commenters 
stated that toxicity should be measured 
at a likely point of human exposure 
rather than at the waste site. r 

The toxicity of a substance, as used in 
the HRS. is an inherent property, often 
expressed quantitatively as a dose or · 
exposure concentration associated with 
a specific respoBSe (Le.. a dose-response 
relationship). These toxicity values, in 
general, are independent of expected 
environmental exposure levels; many 
are. based on laboratory tests on 
animals. Risk. on the other hand, is a 
fUnction of toxicity; the concentration of 
a substanrein environmental media to, 
which humans may be exposed, and ·the 
likelihood of exposure to that medJ."'um 
(and the population likely to be 
exposed). The toxicity factor in the 
waste characteristics factor category of 
the HRS is intended to reflect only the 
inherent toxicity (i.e., the basic dose
response relationship) of substances 
found at the site. The HRS as a whole is 
intended to evaluate, to the extent 
feasible, relative risks posed by sites by 
including factors for likelihood of 
release, waste quantity, toxicity, and the 
proximity of potentially exposed 
'POpulations. If actual contamination (for 
example. of drinking water) bas been 
detected at a site, the measured 
environmental concentration of each 
substance is compared with its 
appropriate health-based or ecological
based concentration limit (i.e., its 
benchmark). If these ~vironmental 
concentrations equal or exceed a 
benchmark, certain target factors are 
assigned higher values than if 
environmental concentrations are less 
than benchmarks. 

Two commenters suggested using 
Cancer Potency Factors to score toxicity 
only for Class A and B1 carcinogens, 
and using reference doses (RIDs) for 
scoring Class B2 and C carcinogens (i.e., 
substances for which there is 
inadequate or no direct human evidence 
of carcinogeilicitY). 

In response. EPA believes that 
because the HRS is a screening tool, it 
should maintain a conservative (i.e .. 
protective) approach to evaluation of 
potential cancer risks. EPA's 1986 
Guidelines for Carcipogen Risk 
Assessment (51 FR 34014, September 24. 
1986) provide for substances in Class A 

and Class B>{both B1 and B2) to be 
regarded as suitable for quantitative
human risk assessment. In general. 
according to EPA's 1989 Risk 
Assessment Guidance for Superfund: 
Human Health Evaluation Manual, 
Class C substances are evaluated for 
cancer risks within the Superfund risk 
assessment process. Thus. the use of 
cancer risk information for Class B2 and 
C substances in the HRS is consistent 
with the objective of maintaining a 
conservative approach and with other 
Agency and Superfund program risk 
assessment guidelines. 

In response to comments that the best 
available data should be used to score 
sites, that accepted Agency practices be 
relied on. and that consistency across 
pathways be encouraged, the Agency 
has modified slightly the way the 
toxicity value for a substance is 
selected. The final rule requires the use 
of c8rcinogenicity and chronic toxicity 
data. when available, over-acute toxicity 
data. If both slope factors and RfDs are 
available, the higher of the values 
assigned for these types of toxicity 
parameters is used. If neither is 
available, but acute toxicity data are 
available, the acute toxicity data are 
used to. assign toxicity factor values. 

' EPA decided to give preference to slope 
factors and RID values because these 
undergo more exteqsjve Agency review 
and are based on long-term exposure 
.studies. 

E. Radionuclides 
The proposed HRS assigned 

radionuclides a maximum toxicity value, 
but included no other procedures 
specific to radionuclides. 

One commenter, the U.S. Department 
of Energy (DOE). asserted that the. 
proposedHRS "* * * contains an 
inequitable bias regarding radionuclides 
• • *" DOE specifically criticized 
assigning maximum toxicity factor 
values to radionuclides, "* • ·• where, 
in fact. the health impact associated 
with radionuclides is associated with 
the type of decay, the level of decay 
energy, the half-life, the mobility, the 
concentration of the radionuclide, 
internal biological factors. and external 
pathway factors." DOE proposed using 
concepts for evaluating radionuclides 
that were included in its Modified 
Hazard Ranking System (mHRS). In its 
subsequent CQmments on the HRS field 
test report. DOE stated that it 
considered the "" * • method of 
handling radionuclides in the proposed 
revised HRS to be a serious flaw in the 
evaluation system." 

In the final rule, EPA has clarified and 
significantly changed how radionuclides 
are evaluated. Instead of using or 

adapting the mHRS directly, however. 
EPA modified the proposed HRS to 
account more fully for radionuclides 
based on EPA's own methods for 
evaluating them, which are similar to 
and generally consistent with the 
radiation analysis concepts underlying 
themHRS. 

The final rule evaluates radionuclides 
within the same basic structure as other 
hazardous substances, and the 
evaluation of many individual HRS 
factors is the same whether· 
radionuclides are present or not. Table 
7-1 of the final rule lists HRS factors 
and indicates which are evaluated 
differently for radionuclides. Essentially, 
radionuclides are simply treated as 
additional hazardous substances with 
certain special characteristics that are 
·accounted for by separate scoring rules 
for some HRS factors. For sites . 
containing only radionuclides. the 
scoring process is very similar to the 
process at other hazardous substance 
sites, except that different scoring rules 
are applied to a number of substance
specific factors and a few other factors. 
For sites containing both radionuclides 
and other hazardous substances, both 
types of substances are scox:ed for all 
HRS factors that are substance-specific, 
with overall factor values based either 
on combined values or the higher of the 
values, as appropriate. 

EPA notes that. although some 
radioactive substances are statutorily 
excluded from the definition of 
"hazardous waste" in both CERCLA and 
RCRA (specifically. source. special 
nuclear. and byproduct material as 
defined in the Atomic Energy Act of 
1954), such substances may be, and 
generally are. "hazardous substances" 
as defined.in section 101(14) of CERCLA 
and therefore may be addressed under~ 
CERCLA. Radioactive substances 
should be included in HRS scoring and 
section 7 of the final rule is intended to 
facilitate that analysis. It also should be 
noted that two narrow categories of 
releases (either from "nuclear incidents" 
or from sites designated unner the 
Uranium Mill Tailings Radiation Control 
Act of 1978) are excluded from 
CERCLA'a definition of the term 
"release" (CERCLA section 101(22)), and 
such releases should not be scored using 
theHRS. 

The major changes to the HRS in the 
evaluation of radionuclides apply to_ 
establishing observed releases, to 
factors in the waste characteristics 
category. and to determining the .level of 
actual contamination in the targets 
factor cafegory. The HRS components 
that have been modified are briefly 
described below. 
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The criteria for establishing an 
observed releas.e through analysis of 
samples for radionuclides differ 
considerably from the criteria used for 
other hazardous substances. These 
criteria are divided into three groups: 
radionuclides that occur naturally or are 
ubiquitous in the environment; 
manmade radionuclides that are not 
ubiquitous in the environment: and 
gamma radiation (soil exposure 
pathway only). (See§ 7.1.1.) 

The hazardous waste quantity factor 
for sources (and areas of observed 
contamination) containing radionuclides 
has been modified to reflect the different 
units used to measure the amount of 
radiation (curies, a measure of activity) 
versus the units used for other 
hazardous substances (pounds, a 
measure of mass). EPA believes it is 
preferable to use activity units rather 
than mass units because activity is the 
standard measure of ra.diation quantity 
and is a -better indicator of energy 
released and potential to cause human 
health damage than is mass. In addition, 
the hierarchy for evaluating the waste 
quantity factor for sources (and areas of 
observed contamination) containing 
radionuclides is limited to Tiers A and 
B. Tiers C and D, based on source 
volume and source area, respectively, 
are not used because adequate data to 
derive their quantitative relationship to 
Tier A were unavailable. Thus, the 
waste ·quantity factor is based either on 
radionuclide constituent quantity (Til~r 
A} or radionuclide wastestream quantity 
(TierB). · 

For sites containing only 
radionuclides, hazardous waste quantity 
is calculated based on the activi'y 
content of the radionuclides or 
radionuclide wastestreams as~ociated 
with each source. For sites with both 
radionuclides and other hazardous 
substances, hazardous waste quantity is 
evaluated separately for the two types 
of hazardous substance for each source, 
and the values are then summed in 
determining the hazardous waste 
quantity value. The scale for scoring 
radionuclide waste quantity was 

· derived based on concepts of risk 
equivalence between radionuclides and 
other hazardou& substances. 

In the proposed rule, all radionuclides 
were automatically assigned a 
maximum default value for the toxicity 
factor. The fmal rule evaluates 
radionuclides individually on the basis 
of human toxicity, across a range of 
factor values based on the potential to 
cause cancer (i.e., cancer slope factors). 
Non-cancer effects are not considered 
for radionuclides because cancer is 
generally the most significant toxic 

effect. Incorporated in the development 
of cancer slope factors are the type of 
radioactive decay; energy emitted 
during decay: biological uptake, 
distribution, and retention; and 
radiation dose-response relationship. 
Thus, across the set of scoring ranges 
used. radionuclides that are more potent 
carcinogens per unit activity new 
receive higher toxicity factor values 
than those that are less potent. The new 
toxicity scoring scale for radionuclides 
was derived in a manner consistent with 
the derivation of the existing 
carcinogenicity scale for other 
hazardous substances. Taken together, 
the new toxicity and hazardous waste 
quantity scales for radionuclides result 
in a risk equivalence between 
radionuclides and other hazardous 
substances. 

Mobility of radionuclides in both the 
air and ground water migration 
pathways is evaluated in the same way 

. as mobility for other hazardous 
substances; that is, on the basis of the 
chemical and physical characteristics of 
the radionuclide. Similarly, the 
bioaccumulation (and ecosystem 
bioaccumulation) potential factor is 
evaluated in the same way for 
radionuclides as for other hazardous 
substances. The fmal rule clarifies that 
radionuclides should be scored for these 
factors in all relevant patl;tways. 

The persistence factor in the surface 
water migration pathway has been 
modified so that radionuclides are 
evaluated solely on the basis of half-life, 
which for HRS purposes is based on 
both radioactive half-life and 
volatilization half-life. Sorption to 
sediments is not considered, nor are 
hydrolysis, photolysis, or 
biodegradation. Other than this change 
in the processes considered to estimate 
surface water half-life. the scoring of the 
persistence factor is the same for 
radionuclides as for other hazardous 
substances. 

The final rule extends to 
radionuclides the benchmark concept 
used throughout the HRS for weighting 
certain targets factor values. Measured 
levels of specific radionuclides at 
potential exposure points are compared 
to benchmark levels, and additional 
weight is given to targets subject to 
actual contamination (Levels I and II). 
This approach for weighting target 
factors using benchmarks is similar for 
radionuclides and for other hazardous 
substances, although both the specific 
benchmark values used for 
radionuclides and th~methods for 
deriving the values are different. 
Benchmarks for evaluating radionuclide 
contamination parallel those used for 

other hazardous substances in that 
available Federal standards and 
screening concentrations are used when 
applicable. At sites with both 
radionuclides and other hazardous 
substances, each radionuclide and other 
substance is evaluated separately. If no 
individual substance equals or exceeds 
its benchmark, the ratios of the 
measured concentrations to the 
screening concentrations for cancer for 
radionuclides and other hazardous 
substances are added. Radionuclides 
are not evaluated using screening 
concentrations for non-cancer effects. 

Specific benchmark values for 
radionuclides are in activity units 
instead of mass units, however, to 
reflect the appropriate measurement 
units for the level of radionuclide 
contamination. Radionuclide 
benchmarks include drinking water 
maximum contaminant levels (MCLs) 
for both the ground water and the 
surface water/drinking water threat 
pathways; Uranium Mill Tailings 
Radiation Control Act (UMTRCA) 
standards for the soil exposure 
pathway; and screening levels 
corresponding to 10-6 individual cancer 
risk for inhalation or oral exposures, as 
derived from cancer slope factors, for all 
pathways and threats incorporating 
human health benchmarks. The 
radionuclide benchmarks are consistent 
with EPA's radionuclide risk assessment 
methods in that they incorporate 
standard data or assumptions about 
contact/consumption rates for various 
environmental media and radiation 
dose-response, as well as the specific 
radionuclide's type of decay, decay ' 
energy, biological absorption, and 
biological half-life. Furthermore, 
radionuclide benchmarks for the soil 
exposure pathway account for external 
exposure (i.e., exposure to radiation 
originating outside the human body) 
from gamma-emitting radioactive 
materials in surficial material as well as 
from ingestion, which is the sole basis 
for non-radioactive hazardou~:~ 
substance benchmarks for the soil 
exposure pathway, because e .... temal 
exposure from gamma-emitting 
radionuclides can be an extremely 
important exposure route. 

F. Mobility/Persistence 

The proposed rule added mobility 
factors to both the ground water and air 
migration pathways and modified the 
persistence factor in the ·surface water 
migration pathway to consider a greater 
number of potential degradation 
mechanisms. · 

The Agency received a large number 
of comments critical of several aspects 
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of the ground water mobility factor. The 
most common issues included: 

• Concern about the use of 
coefficients of aqueous migration to 
establish mobility values for inorganic 
cations and anions; 

• Suggestions that solubility values, 
distribution coefficients, and other 
measures be used to establish mobility 
values for anions and cations; and 

• Requests that the same measures of 
mobility be used for organics and 
in organics. 

· Criticism of the use of the coefficients 
of aqueous migration focused on its 
obscurity; except for geochemists, few 
scientists are familiar with the measure. 
In response to these comments and 
because coefficients of aqueous 
migration are not available for all 
hazardous substances and 
radionuclides, the Agency decided to 
replace coefficients of aqueous 
migration. 

The majority of commenters stated a 
preference for using parameters related 
either to hazardous substance release 
(solubility} or to transport (distribution 
coefficients} as measures of mobility. 
The ground water mobility factor is 
intended to reflect the fraction of a 
hazardous substance .expected to be 
released from sources, migrate through 
porous media, and contaminate aquifers 
and the drinking water wells that draw 
from them. Because mobility is 
concerned with both release and 
transport, the Agency· concluded that 
mobility for all hazardous substances in 
ground water will be evaluated using 
both solubility and distribution 
coefficient values. A default value is 
assigned when none of the hazardous 
substances eligible to be evaluated can 
be assigned a mobility factor value 
based on available data. 

A number of comnienters raised 
questions about the persistence factor in 
the surface water migration pathway. In 
general, the commenters were divided 
between those who wanted more 
degradation mechanisms considered 
and those who believed the equation in 
the proposed rule for calculating half
lives was too complex. Several 
commenters suggested including 
sorption of substances by sediments. 

In response to these comments, EPA 
has made several changes to the 
persistence factor. The free-radical 
oxidation half-life has been dropped 
from the equation used to calculate half
life because the data on which its half
life values are based are typically 
derived from ideal, laboratory 
conditions that differ greatly from 
conditions found in nature; few field 
validation studies have been conducted 
to provide a basis for extrapolating 

these laboratory values to natural 
environments. Thus, EPA concluded that 
including free-radical oxidation in the 
persistP.nce equation resulted in an 
overemphasis of the influence of free
radical oxidation as a degradation 
mechanism. For hazardous substances 
that sorb readily to particulates found in 
natural water bodies, the persistence 
equation as proposed overemphasized 
the importance of degradation 
mechanisms that occur in the liquid 
phase. Log K,... the logarithm of the n
octanol-water partition coefficient, has 
been added to account for sorption to 
sediments. 

The Agency received several 
comments concerning the mobility 
factors in the air migration pathway. 
The most significant of the issues raised 
by commenters were: 

• Whether consideration of mobility 
in both the likelihood of release factor 
category·and the waste characteristics 
factor category counts mobility twice: 

• Whether the approach used in the 
proposed rule properly reflected the 
dyna~cs of releases of gases from 
sources into the atmosphere; and 

• Whether the Thomthwaite P-E 
Index was sufficient as the sole measure 
of particulate mobility and whether 
particle size should be included. 

In response to these and other related 
structUral and air migration pathway 
comments, the Agency thoroughly re
assessed the adequacy. of the mobility 
factors in the likelihood of release and 
waste characteristics factor categories. 
Based on this review, EPA has made 
several changes to the mobility factors 
in the final rule. In response to the 
"double counting" issue, the Agency 
believes there are differences between 
mobility in the context of likelihood of 
release and mobility in the context of 
waste characteristics. The potential to 
release mobility factor is a measure of 
the likelihood that a source at a site will 
release a substance to the air; the waste 
characteristics mobility factor, together 
with the hazardous waste quantity 
factor, is a measure of the magnitude of 
release. To highlight these differences, 
the names of the likelihood of release 
mobility factors have been changed to 
gas (or particulate} migration potentiaL 

In response to comments on air 
migration pathway mobility imd 
structure. EPA reviewed gas and 
particulate release rate models to 
develop revised mobility factors that 
improve evaluations of release 
.magnitude and duration. The gas and 
particulate mobility factors in the final 
rule ·are a result of that review. The gas 
mobility factor is based on a simplified 
release model and is determined by the 
vapor pressure of the most toxic/mobile 

hazardous substance available for 
migration to the atmosphere at the site. 
The particulate mobility factor is based 
on a simplified fine-particle wind
erosion model and reflects the Combined 
effects of differing wind speeds and soil 
moisture. Analyses indicated that soil 
moisture was dominant over both wind 
speed and particle size, which are 
essentially equal in effect. Because of 
the comparative difficulty of 
determining particle sizes in an SI, a 
single particle size was assumed to 
apply to aU sites. This constant particle 
size value was factored into the 
simplified model yielding the factor in 
the final rule. · 

G. Observed Release 

The proposed HRS described how to 
determine whether an observed release 
was significantly above background 
levels based on multiples of detection 
limits and background concentrations. 

Some commenters stated that the 
proposed revisions treated observed. 
release in an overly complex manner. A 
number of commenters. primarily from 
the mining industries, were concerned 
about the consideration of background 
concentration in determining an 
observed release. (See Section III P 
below for a summary of their concerns 
and EPA's response.) 

As in the proposed rule, observed 
releases may be established based on 
either direct observation or chemical 
analysis pf samples. In the case of direct 
()bservation. material (e.g., particulate 
matter) containing hazardous 
substances must be seen entering the 
medium directly or must have been 
deposited in the medium. 

EPA has replaced the proposed rule 
criteria for establishing ail observed 
release by chemical analysis with 
simpler criteria. In the final HRS, an 
observed release is .established when a 
sample· measurement equals or exceeds 
the sample quantitation limit (SQL) and 
is at least three times above the · 
background level. and available 
information attributes some portion of 
the release of the haza1.lous substance 
to the site. (The SQL is the quantity of a 
hazardous substance that can be 
reasonably quantified, given the limits 
of detection for the methods of analJsis 
and sample characteristics that may 
affect quantitation (e.g .• dilution, 
concentration).} When a background 
concentration is not detected {i.e., below 
detection limits}. an observed release is 
established when the sample 
measurement equals or exceeds the 
SQL. Any time the sample measurement 
is less than the SQL. no observed 
release is established. Table 2-3 of the 
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final rule provides the criteria for 
determining when analytic sampling 
information is sufficient for establishing 
an observed release (or observed 
contamination in the soil exposure 
pathway}. The final rule also provides 
procedures to be followed when the SQL 
is unavailable and defines various types 
of detection and quantitation limits in 
the context of the HRS. (See § 2.3 of the 
final rule.} 

H. Benchmarks 

SARA requires that EPA give high
priority to siteS that have led to closing 
of drinking water wells or 
contamination of principal drinking 
water supplies. To respond to this 
mandate. the proposed rule added 
health-based benchmarks to the ground 
water and surface water migration 
pathways; in addition. ecological-based 
benchmarks were added to evaluate 
sensitive environments targets in 
surface water. In the proposed rule. 
population factors were evaluated at 
Level I if a health-based benchmark had 
been exceeded. If actual contamination 
was present. but the benchmark was not 
exceeded. populations were evaluated 
based on two levels of contamination 
(i.e., Level n and Level III). Sensitive ' 
environmentS in the surface water 
migration pathway were evaluated 
based on two levels of actual 
contamination {exceedirig benchmark or 
not exceeding benchmark). Where 
several·hazardous substances were 
present below benchmarks, the 
percentages of their concentrations 
relative to their benchmarks were added 
to determine which level was used to 
assign values. 

Of the commenters on this issue. most 
supported EPA's proposal to give extra 
weighting to sites where measured 
exposure-point concentrations exceed 
benchmarks. One commenter who 
dissented suggested giving extra 
weighting to sites where actual 
contamination is documented; 
documentation of an observed release 
(or observed contamination) would be 
the only criterion for assigning ~r 
values to target factols, and the 
relationship of the concentration of 
hazardous substances to benchmarks 
would not be used. The other dissenting 
commenter suggested that EPA re
evaluate the role of health-based· 
benchmarks in the HRS because 
common sense, and other laws, will 
discourage people from drinking water 
contaminated above benchmark levels, 
and because evaluating this factor will 
entail large resource expenditures for 
marginal gains in discrimination. 

The final rule weights most targets 
based on actual and potential exposure 

to contamination across all pathways 
and threats, includif:tg those for which 
benchmarks were not originally 
proposE!d. because EPA believes that 
this approach both improves the ability 
of the HRS to identify sites that pose the 
greatest threat to human health and the 
environment and increases the internal 
consistency of the HRS. (See § § 2.5, 
2.5.1, 2.5.Z. 3.3.1, 3.3.2, 4.1.2.3.1, 4.1.2.3.2. 
4.1.3.3.1, 4.1.3.3.2. 4.1.4.3.1, U.2.3.1. 
4.2.2.3.2, 4.2.3.3.1, 4.2.3.3.2, 4.2.4.3.1, 
5.1.3.1, 5.1.3.2, 6.3.1, 6.3.2, 6.3.4, 7.3.1, 
7 .3.2.) In the final role, both the 
population factors and the factors 
reflecting the hazard to the nearest 
individual {or well or intake) are 
evaluated in relation to health-based 
benchmarks in aU pathways. The 
sensitive environment factor in the 
surface water environmental threat is 
weighted in relation to ecological-based 
benchmarks; however, in the soil 
exposure ap.d air migration pathways, 
the sensitive environment factor is 
weighted simply on the basis of · 
exposure to actual contamination, and 
no benchmarks are used. 

The Agency chose to use benchmarks 
in all pathways in response to comments 
that specifically suggested such a 
change; it is also responding to 
comments that the HRS should better 
reflect relative risks and that the 
approaches in all pathways should be 
consistent. The Agency has concluded 
that the concerns expressed by 
commenters outweigh the concerns 
about uncertainties in the evaluation of 
samples collected in air and soil and 
about the lack of regulatory standards 
and criteria on which to base soil or air 
·benchmarks that led the Agency not to 
include benchmarks for those pathways 
in the proposed rule. In short. EPA 
carefully considered this point and 
concluded that the consistent 
application of benchmarks across all 
pathways provides for the most 
reasonable use of data given the 
purpose of the HRS as a screening tool. 

EPA generally selected specific 
criteria based on applicable or relevant 
and appropriate requirements {ARARs). 
excluding State standards, that have 
been selected for the protection of 
public health and the environment as 
outlined in the NCP (55 FR 8666, March 
B. 1990}.1n the HRS NPRM. EPA 
proposed to use MCLs. maximum 
contaminant level goals {MCI.Gs), and 
screening concentrations (SCs} based on 
cancer slope factors as drinking water 
benchmarks, and Food and Drug 
Administration (FDA) Action Levels as 
benchmarks for the human food chain 
threat. EPA also proposed to use 
Ambient Water Quality Criteria 

(A WQC) as ecological-based 
benchmarks for the environmental 
threat. EPA received 21 comments from 
12 commenters on which benchmarks 
the HRS should use and whether 
additional information should be 
considered in establishing benchmarks. 
Opinion was divided on the use of 
specific types of benchmarks: three 
commenters supported the use of MCLs: 
three did not. Two commenters 
supported the use of MCLGs, two 
opposed such use, and one suggested 
that EPA consider the economic impact 
of using the value of 0 (i.e., the MCLG 
for a carqnogen) as a health-based 
benchmark. Two commenters suggested 
including relevant State drinking water 
standards, and one suggested including 
concentrations based on RIDs. One 
commenter expressed concern that the 
current lack of water quallty standards 
for many substances might make the 
benchmark system ineffective in 
identifying sites that pose a significant 
t..'lreat to human health. Two 
commenters suggested that carcinogen 
weight of evidence should be used in 
establishing SCs (e.g .• the individual risk 
level should be lower for. a Class A 
carcinogen than for a Class B2 
carcinogen}. Two commenters suggested 
considering other important routes of 
exposure {e.g .. inhalation of hazardous 
substances volatilized from water, or 
dermal contact with contaminated 
water) in establishing drinking water 
benchmarks. 

EPA conducted a number of analyses 
on specific benchmarks and on·the 
modification of factors to consider in 
establishing HRS benchmarks. As a 
result of public comments and these 
analyses. EPA has concluded that the 
HRS is improved by including 
concentrations based on nationally 
uniform standards. criteria, or toxicity 
values as health-based or ecological
based benchmarks in all pathways and 
threats. EPA's conclusion is based on 
several considerations. First, the 
addition of benchmarks across all 
pathways and the use of ARARs for 
those benchmarks improves linkages 
with the RI/FS process. That is, the HRS 
benchmarks will be those used most 
frequently dUring RI/FSs, and the 
additional points provided by equalling 
or exceeding a benehmark will aid in 
identifying areas requiring follow-up in 
the RI/FS. Second, the internal 
consistency of the HRS is improved by 
using benchmarks because 
concentrations measured at or above 
benchmark levels are treated in a 
parallel manner across aU pathways. 
allowing more consistent and fuller use 
of the relatively costly sampling data 
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collected during the SI. Third, the 
number of hazardous substances for 
which at least one health-based or 
ecological-based benchmark is available 
is increased, allowing for more Ulllform 
assessment of sites nationwide. 

The benchmark criteria that the 
Agency has concluded are most 
appropriate for each pathway and threat 
are listed below. As discussed above, 
EPA agrees with comments suggesting 
that benchmarks also be used in the soil 
exposure and air migration pathways 
and has selected criteria for these 
pathways based upon the kinds of 
factors discussed above. While EPA 
believes the criteria for the soil 
exposure and air migration pathways in 
the final rule are appropriate, it is open 
to any comments that members of the 
public may wish to submit reg~ding 
these criteria and specifically solicits 
such comments at this time. EPA asks 
that any such comments be submitted 
on or before (30 days after the date of 
publication in the Federal Register). 

For the final rule; EPA has selected 
the following types of benchmarks in 
each pathway and threat, subject to any 
revisions in the criteria for air and soil 
exposure that may be made in response 
to comments. (Benchmarks for 
radionuclides are discussed in Section 
III E of this preamble.) 

• Benchmarks in the ground water 
migration pathway and the surface 
water drinking water threat include 
MCLs, non-zero MCLGs, screening 
concentrations (SCs) for non-cancer 
effects based on RIDs for oral. 
exposures, and SCs for cancer based on 
slope factorsJor oral exposures and to-• 
individual cancer risk (see Table 3-tO). 
Because SCs based on RIDs and slope 
factors are used as drinking water 
benchmarks, MCLGs with a value of 0 
have been dropped as HRS benchmarks. 

• Benchmarks in the surface water 
human food chain threat include FDA 
Action Levels for fish or shellfish, SCs 
·for non-cancer effects based on RIDs for 
oral exposures, and SCs for cancer 
based on slope factors for oral 
exposures and to-s individual cancer 
risk (see Table 4-t7). 

• Benchmarks in the surface water 
environmental threat include A WQC 
and Ambient Aquatic Life Advisory 
Concentrations (AALACs); AALACs 
will be considered as they become 
available (see Table 4-22). 

• Benchmarks in the soil exposure 
pathway include SCs for non-cancer 
effects based on RIDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures-and to-• 
individual cancer risk (see Table ~). 

• Benchmarks in the air migration 
pathway include National Ambient Air 

Quality Standards, National Emission · 
Standards for Hazardous Air Pollutants 
(NESHAPs) that are expressed in 
ambient concentration units, SCs for 
non-cancer effects based on RIDs for 
inhalation exposures, and SCs for 
cancer based on slope factors for 
inhalation exposures and t0- 6 individual 
cancer risk (see Table ~t4). 

Several commenters suggested 
technical refinements for deriving 
health-based benchmarks. Although 
qualifying information is useful and 
important and is, in fact, used 
extensively in the RI/FS process, the 
benefits of including such information in 
the HRS must be balanced against its 
limited scope and purpose as well as the 
limited data available to determine 
concentration at the point of exposure. 
Consequently, in the final rule: 

• All health-based benchmarks are 
set.in reference to the major exposure 
concern for each pathway or threat (e.g., 
benchmarks in the air migration 
pathway are set in reference to 
inhalation only; benchmarks in drinking 
water, the human food chain threat, and 
the soil exposure pathway are set in 
reference to ingestion), except for 
radionuclides for which external 
exposure is also considered in the soil 
exposure pathway; 

• All benchmarks are set in reference 
to uniform exp.osure assumptions that 
are consistent with RI/FS procedures 
(e.g., water consumption is assumed to 
be two liters per day; body weight is 
assumed to be 70 kg); 

• State_ water quality standards and 
other State or local regulations are not 
included as benchmarks because they 
would introduce regional variation in 
theHRS; 

• A hierarchy has been developed to 
provide a single benchmark 
concentration for each hazardous 
substance by pathway and threat; and 

• Qualitative weight-of-evidence is · 
not used in deriving SCs for carcinogens. 

In the NPRM, EPA requested 
comments on how many tiers (levels) of 
actual contamination to consider when 
weighting populations relative to 
benchmarks (i.e., which of three . 
alternative methods presented should be 
adopted). EPA received two comments 
on this issue and three related 
comments regarding the weighting 
factors for each level. One commenter 
supported Alternative 2 (i.e., use of two 
levels of observed contamination and 
one level of potential contamination). 
Another commenter suggested that 
Level n and Level III concentrations be 
combined to include the range of 
contaminant levels above background, 
but below health-based benchmarks. A 
third commenter suggested that the 

weighting factors for each level be 
reconsidered. A fourth commenter 
suggested that Ylooo of a benchmark 
factor is inappropriate because it is 
excessively conservative and difficult to 
detect. The fifth commenter suggested 
that because Level III represents 
concentrations with cancer risks below 
to- 7, populations exposed to Levellll 
concentrations should not be considered 

-in the population category of drinking 
water threats. 

EPA conducted a number of analyses 
on the subject of benchmark tiers and 
has dropped Level III contamination. In 
the final rule, Level I contamination is 
defined as concentration levels for 
targets which meet the criteria for actual 
contamination (see § 2.5 of the final 
rule) and are at or above media-specific 
benchmark levels; Level ll 
contamination is defined as 
concentration levels for targets which 
either meet the-criteria for actual 
contamination but are less than media
specific benchmarks, or meet the criteria 
for actual contamination based on direct 
observation; and potential 
contamination is defined as targets that 
are potentially subject to releases (i.e., 
targets that are not associated with 
actual contamination for that pathway 
or threat). These .three tiers are used to 
assign values to both the nearest 
individual( or well or intake) and the 
population factors. As a result of EPA's 
analyses of benchmark issues, the 
weighting assigned to Level I and Level 
n contamination has been changed and 
made consistent across pathways. For 
example, Level I populations are now 
multiplied by a factor of tO in all 
pathways. As in the proposed rule, 
potentially contaminated populations 
and nearest individuals (or wells or 
intakes) are distance or dilution 
weighted. 

The proposed rule summed the ratios 
of all hazardous substances to their 
individual benchmarks as a means of 
defining the level of actual 
contamination, and EPA requested 
comments on the appropriateness of this 
approach to scoring multiple substances 
detected in drinking water. Of the tO 
comments in response to this proposal, 
nine strongly opposed the proposed 
approach, particularly when applied to 
drinking water standards (i.e., MCLs), 
MCLGs, and noncarcinogens. One 
commenter supported the proposed 
approach. 

EPA has decided to retain the 
summing of ratios of hazardous 
substances to their individual 
benchmarks. but in a modified form. The 
final rule suins measures of carcinogenic
and noncarcinogenic effects separately; 
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concentrations specified in regulatory 
lim.its {e.g~; NAAQS, MCLs, or FDA 
Action Levels) are not included in the 
summing algorithm. EPA recognizes that 
a more preciSe estimate of relative risk 
would be obtained by summing the 
ratios of hazardous substances to their 
individual RID-based conrentrations by 
segregating substances according to 
major effect. target organ; and 
mechanism of action. In fact, such a 
segregation is recommended dining the 
RI/FS. However, health-based 
benchmarks are used in the HRS to 
provide a higher weight to populations 
exposed to hazardous substances at 
levels that might result in adverse health 
effects. As a consequence, EPA believes 
that use of the summed ratios of 
huardous substances within pathways 
and threats to their individual RID
based benchmark levels is appropriate 
for the screening purpose of the HRS. 

EPA proposed and solicited comments 
on a range of1o-' to 10-7 for individual 
cancer risk levels of concern in 
establishing levels of actual 
contamination with respect to health
based benchmarks. EPA received eight 
comments concerning this risk range. 
Four commenters suggested restricting 
the range to to-• to to-•. primarily 
because this range would be consistent 
with risk levels identified in the NCP 
and used by other EPA regulatory 
progr$ms. Three commenters said the 
SCs for carcinogens should be the 11r' 
individual cancer risk level. One 
commenter stated that to-• to 10-7 

generally is the risk range considered for 
Superfund response. The final rule 
defines only two levels of actual 
contamination: significantly 'above 
background and equal to or above 
benchmark, and significantly above 
background but less than benchmark. 
When an applicable or relevant and 
appropri8te requirement does riot exist 
for a carcinogen. EPA &elects remedies 
resulting in cumulative risks that fall 
within a range of 10-4 to 10-6 

incremental individual lifetime cancer 
risk based on the use of reliable cancer 
potency information. EPA has selected 
the to-• screening risk level in defining 
the HRS benchmark level for cancer risk 
because it is the lower end of the cancer 
risk range (i.e., to-• to 11r'J identified in 
the NCP and used by other EPA 
regulatOry programs. 

Two commenter5 objected to 
assigning releases of substances with no 
benchmarks to Level n as a default 
value. One sl!ggested as$igning 
unknowns to Level m because 
substanCes that are frequently released 
or are kitown or suspected to cause · 
health problems are studied before 

those that are not. The other objected 
because .. the absence of data is not 
data." 

Because EPA bas decided to adopt a 
benchmark system incorporating only 
two levels of actual contamination, the 
default level is Level n. If none of the 
hazardous substances eligible to be 
evaluated at a sampling location has an 
applicable benchmark, but actual 
contamination has been established, the 
actual contamination at the location is 
assigned to Level n. . 
/. Use Factors 

The proposed HRS inCluded factors to 
assign values to uses of potentially 
affected resources in the three migration 
pathways: ground water use (drinking 
water and other) .in the ground water 
migration pathway, drinking water and 
other use and fiShery use in the surface 
water migration pathway, and land use 
in the air migration pathway. 

EPA received a number of comments 
on each of these factors. The 
commenters raised specific objections to 
distinctions drawn amODg various 
potential uses and to the weights 
assigned to those uses. For example, for 
the ground water use factor, some 
commenters asserted that the HRS 
should not delineate between private 

· and public water supply contamination. 
For the surface water use factors, a 
commenter recommended a range of 
assigned values for irrigation of 
commercial food or forage crops· 
because of variations in rates of uptake 
of hazardous substam:es. For the land 
use factor, two commeoters urged giving 
greater consideration to institutional 
land use because· of the sensitive 
populations that would be exposed 

Partly in response to these·comments. 
and in an effort to simplify the HRS, 
EPA bas substantially revised the 
method of incorporating resource nse 
information in targets factor categories. 
The field test indicated that collecting 
data·on each of the use factors involved 
considerable effort at many sites. In 
addition. because of weighting factors 
applied to potentially contaminated 
popuJations, at sites with no actual 
contamination. use factors were 
contributing more to the ~rgets value 
than were large populations. As some 
commenters pointed out, the use factors 
mixed concerns about human health 
with concerns about the value of the 
resource and, therefore, were partially 
redundant with population factors. To 
avoid redundancy with human health 
concerns as evaluated through the 
population factor; EPA ha:s made maj<lr 
changes in bow resour& uses are 
evaluated and scored in the final rule. 

In each migration pathway; the use 
factors have been replaced bv a · 
resources factor that assigns values to 
resources appropriate for the pathway. 
In addition. a resoiirces factor has been 
added to the soil exposure pathway. The 
resources factor for a pathway is 
assigned a maximum of five points if 
any of the resource uses for that 
pathway exists within the target 
distance limit in the ground water or 
surface water migration pathway, within 
one-half mile of a source in the air 
migration pathway, or within an area of 
observed contamination in the soil 
exposure pathway. H none of the uses 
exists, the factor is assigned a value of 
0. 

The resources factor in the ground 
water migration path'(A,--ay assigns a 
value of 5 for wells supplying water for 
irrigation of commercial food or 
com1nercial forage aops (five-acre 
minimum), watering ofcommercial 
livestock. as an ingredient in 
commercial food preparation, or as a · 
supply for commercial aquaculture or _for 
a major or designated water recreation 
area (excluding drinking water use )-for 
example, water parks (see § 3~.3). A 
value of 5 is also assigned if the water in 
the aquifer is usable for drinking water, 
but not used. 

- The resources factor in the drinking 
water threat of the surface water 
migration pathway assigns a value of 5 _ 
if the surface water is designated by a 
State for drinking water use but not 
used, or is usable but not used for 
drinking water. In addition. points may 
be assjgn~ for intakes supplying water 
for irrigation of commercial food or . 
commercial forage crops (five-acre 
minimum}. watering of commercial 
livestock. as an ingredient in 
commercial food preparation. or if the 
water body is used as a major or 
designated water recreation ·area (see 
§ 4.1.2.3.3). The fishery use factor has 
been deleted to avoid double-counting 
of fisheries. 

In the air migration pathway, the 
resources factor is assigned a value of 5 
if there is commercial agriculture or 
commercial silviculture, or a maj<lr or 
designated recreation area: within a half 
mile of a source {see § 6.3.3). The 
distance of one-half mile for the 
agriculturaL sllvicultural. and 
recreational areas was detennined by 
the distance weighting faCtors for the air 
migration pathWily. which reflect the 
rapid diminishing of air contaminant 
concentrations beyond one-half mile 
from a source. Therefore, resources 
beyond this distance are·not considered 
in this pathway. 
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A ~so~s.Jac_t~ h~ also .bee~ _ 
added to the resii:lent.population threat 
of the soil exposure pathway: The factor 
is assigned a value of sif therers· . 
commercial agricultUie. commercial 
silvicultUre, or comnierciallivestoCk . 
production or grazing on an area of 
observed contamination at the site. 

f. Sensitive~Environments 
The proposed rule eXJ)anded the list of 

senSitive environin~nls considerably 
·and, 'for the suiface water and air 
pathways, cc;nmted all Sensitive · · 
eriVfroninents within the target 'distance 
liniit, -rather than just the one with the 
h~8hest as~igned value;-for·~:soil 
exposure path-way, only the seilsifive 
environment assigned the highest value 
was counted. Potentially- contaminated 
sensitive environments were distance/ 
dilution weighted; in the surface water 
environmental threat, actual 
contamination of sensitive environments 
was evaluated on the basis.of 
ecological~ba8ed benchmarks. 

EPArecei\'ed relatively few 
.comments on i&Sues-related to sensitive 
enfuoriments. However, participants in 
the field test requested ~larification of 
tm-ee categ9ries of sensitive 
environments iilvolving spawning areas, 
mi8ratory pathways, and feeding areas 
critical for the maintenance of a fish 
species within a river system, coastal 
emba~en~. ·or estuary. In particular, . 
critical migratory pathways and feeding 
areas were difficult to identify and 
seemed 1o provide little discrimination 
among surface waters in some areas of 
the country. · • . · 

EPA has redefined critical spawning 
a -eas to include shell(ish beds; and has 
limited the areas to those used for 
intense or concentrated spawning by a 
given speCies. Critical migratory 
pathways and feeding areas have been 
combined into a single category and 
limited to anadromous fish (i.e.; fish that 
ascend from the ocean to spawn), which 
face special problems in migrating 
substantial distances between the ocean 
and their spawping areas. These feeding 
areas are further restricted to only those 
areas in which the fish spend extended 
periods of time. Examples include areas 
where juveniles of anadromous species 
feed for prolonged periods (e.g., weeks) 
as they prepare to migratefromfresh 
water to the ocean, and holding areas 
along the adult migratory pathways. 

Terrestrial areas used for breeding by 
large or dense aggregations of 
vertebrates (e.g., heron rookery, sea lion 
breeding beach) have been added to the 
list of sensitive environments to parallel 
the spawning areas listed for fish . 
species. Water segments designated by 
a State as not attaining toxic water 

quality.standards have been. removed 
because ~ese environment!! are already 
degraded and thus are not analQgous to 
the other sensitive environmentS listed . 

. Also, the assi&ned value for .State . 
designated areas for protection or 
maintenance cif aquatic life has been 
changed from 50 points to 5 points (see 
Table 4-23 in fin;:~.l rule) to be consistent 
with the points assigned imder the · 
resources factor for State designated 
areas for drinking water use~ · 

In response to public comment, . 
National Monuments have been added 
to the 100-point category on.the list of 

. terrestrial sensitive environments 
considered under the soil exposure 
pathway. "State designated natural 
areas·~ and "partiCular areas, relatively 
small in size, important to the 
maintenance of unique biotic 
communities" were also added to the 
list of terrestrial sensitive enVironments 
in response to public comment. These 
latter two categories were already 
considered in the air and surface water 
pathway evaluation of sensitive 
environments. (See Table 5-5.) 

The method for evaluating wetlands 
has been revised, partially because. 
participants in the field test had 
difficulty identifying dis~te wetlands. 
Some wetlands were patchy and could 
be classified as one large or mat)y small 
wetlands. Other wetlands were divided 
by riverS or roads, or chariged from one 
type of wetland to another, making it 
unclear whether more than one wetland 
should be counted. To eliminate these 
difficulties, wetlands are now evaluated 
on the basis of size and level of 
contamination. In the air migration 
pathway, wetlands are evaluated based 
on acreage and level of contamination 
(see § 6.3.4); in the surface water 
migration pathway, wetlands are · 
evaluated by linear frontage along the 
surface water hazardous substance 
migration path and level of · 
contamination (see § 4.1.4.3.1). 
Distinguishing among wetlands on the 
basis of size and level of contamination 
should improve the discriminating 
ability of the sensitive environments 
factor. In the drier portions of the 
country, where even small wetlands 
(e.g., prairie potholes) are very 
important, small wetlands may also 
qualify as "particular areas, relatively 
small in size, important to the 
maintenance of unique biotic 
communities." 

Sensitive environments other than 
wetlands are not evaluated on the basis 
of size for several reasons. Most other 
HRS sensitive environments tend to be 
less common arid less widely distributed 
nationally than wetlands (e.g., see EPA's 
1989 Field Test of the Proposed Revised 

HRS) and, therefore, their numbers and 
boundaries tend to be easier to identify. 
In addition, the value of many sensitive 
environments is independent of size; for 
example, the size of a critical habitat of 
an endangered species may vacy solely 
due to the type of species present. 
FUrthermore, potential or actual 
contamination of even a small po~tiop of 
many sensitive environments-for_ 
example, a wildlife refug~tends to be . 
viewed as unacceptable. 

An. ecosystem bioaccumula tion 
potential factor has been added to the 
waste characteristics factor category of 
the surface water environmental threat 
in response to comments that hazardous 
substances that demonstrate an ability 
to bind to sediments and/ or to 
bioaccumulate (e.g., PCBs, mercury) tend 
to pose the greatest long-term threats to 
aquatic organisms. The accumtilation of 
hazardous substances in the aquatic 
food chain can result in adverse effects 
in aquatic species and in other animals 
that ingest aquatic species (e.g., 
waterfowl). The ecosystem 
bioaccumulation potential factor differs 
slightly from the bioaccumulation 
potential factor in the human food chain 
threat, primarily in that allBCF data are 
considered in deriving it and not just 
BCF data for human food chain 
organisms. 

The EPA ambient aquatic life 
advisory concentrations (AALACs) have 
been added to the data hierarchy used 
to assign the ecosystem toxicity value 
(see § 4.1.4.2.1.1). The Natural Heritage 
Program alternative sensitive 
environment rating factors have been 
removed from the rule because of 
problems that arose during the field 
tests; field test participants found that 
the availability of information varied 
substantially among States. Howeve~. a 
Natural Heritage Program Data Center 
can assist in identifying many of the 
sensitive environment types listed in 
Tables 4-23 and 5-S. 

K. Use of Available Data 

A number of commenters stated that 
all available data should be used when 
.scoring a site. Several cited the tiered 
approach to hazardous waste quantity 
as a model that could be applied to 
other factors. Under this method, -where 
data are available, they would be used; 
where data are not available, defaults or 
more generalized approaches would be 
applied. Several commenters 
specifically suggested using this 
approach for ground water flow 
direction and for scoring mining sites. 
These commenters argued that it would 
be less expensive and time-consuming 
to use available data when scoring a site 
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than to wait until the remedial 
investigation to consider the additional 
information. · 

EPA considered modifying the HRS to 
allow the use of additional data, but 
determined that further expanding the 
HRS to account for varying levels of 
data availability is inconsistent with the 
HRS's role as an initial screening tool. 
·Adding tiers to various factors to 
accommodate the use of all available 
data would make the HRS considerably 
more difficult to apply and could lead to 
substantial inconsistencies in how sites 
are investigated and evaluated.' EPA 
Regions;and States would have to 
determine, for each set of data 
presented. whether the data quality was 
good enough for the data to be 
considered. Debates over decisions on 
data quality coUld delay scoring and. 
ultimately, delay cleanup at sites. 
Therefore, the Agency believes that the 
limited use of tiers in the final HRS 
represents a reasonable tradeoff 
between the need to limit the 
complexity of the system and the desire 
to accommodate risk-related 
information that is generally outside the 
scope of a site inspection. 

1.. Ground Water Migration Pathway 

The proposed rule included a number 
of significant changes in the ground 
water migration pathway: new 
hydrogeologic factors were added; 

populations were distance weighted 
unless exposed to actual contamination: 
a maximally exposed individual (MEl) 
factor was added; the target distance 
limit was extended; a mobility factor 
was added and combined with toxicity; 
and a wellhead protection area factor 
was added. Figure 5 shows the proposed 
ground water migration pathway and 
the final rule pathway. 

Ground water ftow direction. Neither 
the original HRS nor the proposed HRS 
directly considered ground water flow 
direction in evaluating targets. The 
proposed HRS indirectly considered 

· ground water flow direction by 
weighting populations based on actual 
and potential contamination of drinking 
water wells. 

EPA received 50 letters from 40 
commenters on this issue; 27 letters 
responded to the ANPRM, 21 to the 
NPRM, and two to the field test report. 
Commenters included eight States, three 
Federal agencies, the mining, petroleum, 
chemical, and cement industries, 
utilities, and professional engineers. The 
commenters supported the consideration 
of ground water flow direction: data, at 
least in s01ne circumstances. Numerous 
commenters urged the use of ground 
water flow direction data when they are 
either available or easily obtained. They 
suggested several methods to 
incorporate flow direction, including: 

• Considering use of a radial impact 
area when directional release routes can 
be determined. Only a half circle with a 
three-mile radius for the downgradient 
portion [and a half-mile radius for the 
rest of the circle) should be considered 
when scoring; 

• Differentiating between upgradient 
and downgradient areas using . 
topographic maps, evaluating water 
levels at wells, and noting the presence 
of major surface water bodies; -

• Expending the effort to obtain 
accurate data and considering selected 
upgradient locations as a precaution 
against unanticipated anomalies; 

• Excluding drinking water wells 
where analytical data prove no 
contamination is present; 

• Having a "professional" review 
available information and conduct a site 
visit; 

• Using available flow direction data 
and developing regionally based 
defaults when no data are available; 

• Installing piezometers to determine 
·flow direction in the PA/SI phase and 
when no ground water flow· data are 
available; 

• Incorporating ground water flow 
direction into the "depth to aquifer" and 
"distance to nearest well/population 
served" scores; and 

• Affordiilg responsible parties the 
opportunity to determine flow direction. 
BILLING CODE 6560-50-11 

MalloyK
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Figure 5-

Ground Water Migration Pathway 
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ComiJ?,enters suggested that data on 
ground water flow are either readily 
available or can be easily obtained at 
reasonable cost and are no more 
imprecise than other aspects of the HRS. 
Some commenters stated that the level 
of effort required to estimate the 
·direction of ground water flow is no 
greater than that required to determine 
other hydrogeologic parallleters in the 
HRS. 

EPA reviewed a range of options for 
considering ground water flow direction 
in evaluating targets. For the reasons 
discussed above under "Use of 
Available Data," the Agency decided 
that it was not feasible to adopt a tiered 
approach in the targets factors for 
evaluating ground water flow direction. 
EPA does not agree that increased 
accuracy warrants the increased. 
complexity of accounting for ground 
water flow direction, because this level 
of accuracy is not required for a 
~creening tool that is intended to assess 
relative risk. This level of accuracy, 
however. is needed to determine the 
extent of remedial action and, therefore, 
is appropriate at the time of the RI. 

EPA disagrees with the argument that 
determining ground water flow direction 
is no more difficult than determining 
other ground water factors. Aquifer 
interconnections and discontinuities as 
well as hydraulic conductivity and 
depth to aquifer, which are evaluated in 
the final rule, are geologic features that 
are unlikely to change over the short
term. In contrast. ground water flow 
direction can be influenced by factors 
such as seasonal flows and pumping 
from well fields. In addition. the ground 
water flow direction may b~ different in 
each aquifer at the site, and the 
direction of hazardous substance 
migration is not always the same as the 
direction of ground water flow. 
Therefore, data on ground water flow 
direction would need to be considerably 
more extensive than would the data 
required to document the other 
hydrogeologic factors. EPA notes that in 
the fmal rule, many of the other 
hydrogeologic factors considered have 
been simplified and the sorptive 
capacity factor has been dropped. EPA 
also notes that ground water flow 
direction was not identified in SARA as 
a portion of the HRS requiring further 
examination, even though ground water 
flow direction was not considered in the 
original HRS and the Agency had 
received criticism similar to the above 
comments prior to enactment of SARA. 

Although the final rule does not 
consider ground water flow direction 
directly in evaluating targets, it does 
consider flow direction indirectly in the 

method used to evaluate target 
popu)ations. If wells have npt been 
contaminated by the site, as the 
commenters assume upgradient wells 
would not be, the population drawing 
from those wells is distance weighted 
and. thus, populations drawing from the 
wells would have to be substantial 
before a large number of points could be 
assigned. Moreover, in addition to 
providing a measure of the poJlulation at 
risk from the site, the target factors 
afford a measure of the value of the 
ground water resources in1he area of 
the site and of the potential need for 
expanded uses of the ground water. 

Aquifer interr;onnections. Aquifer 
interconnections facilitate the transfer 
of ground water or hazardous 
substances between aquifers. The final 
rule specifies that if aquifer 
interconnections occur within two miles 
of the sources at the site (or within areas 
of oQserved ground water contamination 
attributed to sources at the site that 
extend beyond two miles from the 
sources), the interconnected aquifers are 
treated as a single aquifer for the 
purposes of scoring the site. Thus, for 
example, when an observed release to a 
shallow aquifer has been identified, 
targets using deeper aquifers 
interconnected to the shallow aquifer 
are included in the evaluation of the 
combined aquifer. This approach is 
common to the original as well as the 
revised HRS. 

In practice, EPA has found that 
studies in the field to determine whether 
aquifers are interconnected in the 
vicinity of a site will generally require 
resources more consistent with remedial 
investjgations than Sis. espeCially where 
installation of deep wells is necessary to 
conduct aquifer testing. Thus, EPA has 
in the past relied largely on existing 
information to make such 
determinations and the Agency finds it 
necessary to continue that approach. 
Examples of the types of information 
useful in identifying aquifer 
interconnections were given in the 
proposed rAe. This information includes 
literature or well logs indicating that no 
lower relative hydraulic conductivity 
layer or confining layer separates the 
aquifers being assessed (e.g .• presence 
of a layer with a hydraulic conductivity 
lower by two or more orders of 
magnitude); literature or well logs 
indicating that a lower relative 
hydraulic conductivity layer or confining 
layer separating the aquifers is not 
continuous through the two-mile radius · 
(i.e., hydrogeologic interconnections 
between the aquifers are identified); 
evidence that withdrawals of water 
from one aquifer (e.g., pumping tests. 

aquifer tests, well tests) affect water 
level!! in anoth.er aquifer; and observed 
migration of any constituents from one 
aquifer to another within two miles. For 
this last type of information, the 
mechanism of vertical migration does 
not have to be defmed. and the 
constituents do not have to be 
attributable to the site being evaluated. 
Other mechanisms that can cause 
interconne_ction (e.g., boreholes, mining 
activities, faults, etc.) will also be 
considered. While the descriptive text 
has been removed from the rule, the · 
approaches mentioned in the proposed 
rule will be used in making aquifer 
interconnection determinations. In 
general, EPA will base such 
determinations on the best information 
available; in the absence of definitive 
studies and where costs of field studies 
are prohibitive, the Agency will rely on 
expert opinion (e.g .• U.S. Geological 
Survey staff or State geologists). In the 
absence of such information, EPA 
assumes that aquifers are not 
interconnected. 

Ground water potential to release 
factors. EPA proposed replacing the 
depth to the aquifer of concern and 
permeability factors of the original HRS 
with depth to aquifer/hydraulic 
conductivity and sorptive capacity 
factors. EPA received more than 75 
comments on these factors, in addition 
to general comments on evaluating 
ground water potential to release in 
response to the ANPRM. 

Several commenters supported 
consideration of depth to aquifer in 
evaluating the ground water migration 
pathway. One commenter stated that 
use of a depth to aquifer/hydraulic 
conductivity matrix, which was · 
intended to reflect travel time to ground 
water, was an improvement over 
considering these two parameters 
individually and additively. Concerns 
were raised, however, about how to 
determine depth to aquifer. In addition, 
commenters stated that the two-mile 
radius for evaluating hydrogeologic 
factors should be extended to four miles. 
while others commented that the 
distance should be measured from 
vertical J)oints as near to the source as 
possible. . 

Commenters generally supported the 
proposal to include hydraulic 
conductivity, although many believed 
that the proposed method was too 
complicated; several commenters 
suggested that the single least 
conductive layer(s) should be used. 
Another concern was the lack of data 
for determining hydraulic conductivity. 
One commenter stated that unless data 
can confirm that the geologic strata 
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extend throughout the entire area of a 
site, assigning a hydraulic conductivity 
value is highly questionable. 

Some commenters offered alternative 
approaches to evaluating hydraulic 
conductivity. These included replacing 
the proposed method with: 

• Assigned "confidence le\'els" tied to 
professional estimates based on regional 
data and judgment; 

• Consideration of actual travel time 
in the unsaturated zone; or 

• An ·as,umption of maXimum ' 
hydraulic conductivity among the 
various geological layers below the site. 

More than 20 comments were received 
on the sorptive capacity factor, but there 
was little consensus among the 
commenters. A number of commenters .· 
agreed that the factor should be added, 
but stated that the approach was not 
detailed enough and that more waste
and site-specific information .should be 
required. Other commenters agreed that 
the factor was an improvemen~ but said 
that sorptive capacity should be 
dropped because the waste- and site
specific information needed for an 
aecurate evaluation cannot be collected 
during a screening process. Others said 
that it was too complex as proposed and 
should be dropped. 

Based on these comments and the 
field test results, EPA examined the 
depth to aquifer/hydraulic conductivity 
and sorptive capacity factors. The 
examination showed Lltat the lowest 
hydraulic conductivity layer(s} 
accounted for almost all of the travel 
time to the aquifer if a.one-foot or three
foot minimum layer thickness was used. 
Accordingly, in the fmal rule, the depth 
to aquifer/hydraulic conductivity factor 
has been replaced with a simpler factor, 
travel time, which is determined using a 
matrix of the hydraulic conductivity and 
thickness of the lowest hydraulic 
conductivity layer(s) with at least a 
three-foot thickness. (See § 3.1.2.4 and 
Table 3-7 of the fL'lal rule.} 

To conform with the change limiting 
the travel time factor to the least 
conductive layer(s), and to meet the goal 
of simplification, a change to the 
sorptive capacity factor was necessary. 
The proposed rule evaluated this factor 

using all layers between the source and· 
the aquifer. In reexamining this factor. 
EPA concluded that depth to aquifer is 
one of the major parameters affecting 
total sorbent content. at least within the 
HRS ranges for the factor. Depth to 
aquifer al~ indirectly reflects 
geochemical retardation mechanisms 
because, aU else being equal, the effect 
of these retardation mechanisms 
increases as the depth to aqu}fer 
increases. At the field test sites, using 
only the layer(s) of lowest hydraulic 
conductivity decreased the calculated 
sorbent content between_to ~d 99 _ ... 
percent For these reasons. EPA has · 
decided to replace the sorptive capacity 
factor with a depth to aquifer factor. 
(See § 3.1.2.3 and Table 3-5 of the final 
rule). 

M. Surface Water Migration Pathway 

The proposed rule made major 
changes to the evaluation of releases or 
threatened releases to surface water. 
The pathway was divided into four 
threats: drinking water, human food 
chain, recreational use, and 
environmental. Other changes included 
consideration o(flood pcitential; revision 
of potential overland flow; addition of 
dilution weights for potentially 
contaminated populations; extension of 
the target distance limit to 15 miles; 
revision of the persistence factor to 
consider more degradation mechanisms; 
addition of a bioaccumulation factor for 
evaluation of human food chain 
toxicity /persistence and populations; 
addition of ecosystem toxicity to 
evaluate the environmental threat; and 
addition of a maximally exposed 
individual factor (MEl} factor to the -
drinking water threat. rJ.gUre 6 shows 
the. proposed rule and the overland 
flow /flood migration component of the 
sunace water migration pathway in the 
final rule. 

Recreational use threat. SARA stated 
that the I-IRS should consider threats to 
surface water used for recreation and 
drinking water, and the proposed HRS . 
included a recreational use threat in the 
surface water migration pathway. A 
number of States, several companies 
and trade associations, and two Federal 

agencies identified problems with the 
proposed recreational use threat .. Some 
commenters objected to weighting it as 
heavily as the drinking water threat, 
while others suggested that evaluating 
the threat was too complicated for use 
in a screening tool. Many commenters 
said that proposed methods for 
assigning values to recreation areas 
were too broadly drawn and that a 
limited number of recreation areas 
should be considered. Two commenters 
suggested using actual attendanee data, 
and one commenter suggested that 
recreational uses be con&idered in other 
pathways as well. 

EPA's field test indicated that the 
recreational use threat evaluation was 
too complex for HRS purposes and, at 
the same time, was not very accurate. 
Several field test participants 
commented that the ~ation target 
population was difficult to evaluate and 
that the approach for determining 
population was inaccurate and time
consuming. In addition. the population 
factor did not provide meaningful 
discrimination among sites. The 
proposed rule used the physical 
characteristics {e.g., capital 
improvements) ofa recreational site as 
the basis for determining the distance 
limit used to evaluate population. but 
because major and minor sites may 
have the same types of capital 
improvements (e.g., boat ramps, picnic 
facilities), the same distance limit could 
be associated with a minor recreation 
area and a major recreation area. The 
alternative approach would be to 
require actual use data to evaluate 
targets; however, site-specific 
population data are not available for 
many recreation areas, making it 
difficult to obtain accurate estimates of 
the population at risk. The target 
distance limits, which ranged from 10 to 
125 miles. also contributed to the -
problems with evaluating targets. The 
Agency invited comments on refining 
these calculations: no alternative 
ap~- ·oaches were suggested, and EPA 
did not identify viable alternatives. 
BIUJNG ~ &560-"..o-111 
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EPA is also concerned that many 
qualities of recreation areas (e.g., 
uniqueness. attractiveness, value) 
cannot be readily quantified or 
measured, which poses significant . 
problems for a screenmg tool. Therefore. 
the recreational use threat has been 
removed from the final rule. IRstead. 
factors related to recreational use are 
bein8 included in the assessment of 
resource factors in the air, surface 
water, and ground water migration 
pathways. (See the discussion of 
resoutces factors above and §§ 3.3..3. 
4.1.2.3.3. 4.2.2.3.3. and 6.3.3 of the rule.) 
RecreatiORal use is also a major 
component of the evalwilion of the 
attractiveness/accessibility factor in the 
soil exposure pathway {see§ 5.2.1.1 of 
the rule). 

Human food chain. SARA requires 
that EPA consider "the damage to 
natural resources which may affect the 
human food chain * " *" AccordiDgly, 
the surface water migration pathway of 
the proposed rule included evaluation of 
threats to human },lealth via the aquatic 
food chain. 

A number of commenters suggested 
that terrestrial food chain threats should 
also be evaluated because most of the 
food eaten in the United States 
originates on land, and the teiTestrial 
human food chain is, therefore, more 
important than the aquatic human food 
chafu. Commenters specifically stated 
that the HRS should account for human 
food chain threats involving irrigated 
crops. livestock, and game animals. One 
commenter stated that the SARA 
mandate would not be fulfilled if only 
aquatic human food chain threats were 
evaluated. 

After conducting an investigation into 
possible metht:ds, EPA determined that 
it would not be practical to include a 
separate evaluation of teiTestrial human 
food chain threats in the HRS. The 
terrestrial food chain is more complex 
and site-specific and is less understood 
than the aquatic food chain. and its 
assessment requires considerably more 
data. These factors render evaluation of 
the relative risks associated with the 
terrestrial human food chain well 
beyond the capability of a screening 
system such as the I:IRS. The fmal rule, 
therefore, does not separately evaluate 
terrestrial human food chain threats. 
These threats are, however, considered 
indirectly under the resources target 
components in the air migration 
pathway, ground water migration 
pathway, soil exposure pathway, and 
drinking water threat portion of the 
surface water migration pathway. 

The proposed rule required the 
estimation of bioactumulation 
potentials for hazardous substances 

posing threats Via the human food chain. · 
One commenter stated that the 
estimation of bioaccumulation 
potentials requires excessive time and 
resources, and that this step should be 
dropped from the HRS. 

EPA disagrees and considers the 
bioaccumulation potentials of hazardous 
substances to be among the most 
important factors detennining the degree 
of human health threat posed by 
substances via the human food chain. 
Substances that do not bioaccumulate 
pose less of a threat via the human food 
chain than substances that 
bioactumulate. all else being equal. 
Conversely, substances with high 
bioaccumulatioti potentials can pose 
very significant threats via the human 
food chain even if they are only 
moderately toxic. or are present in 
modest quantities. EPA believes that 
compiling_ bioaccumulation potential 
tables wiD reduce the effort and 
resources required to score this factor. 

EPA received several comments 
stating that bioaccumulation potential 
was not given sufficient weight in the 
evaluation of human food chain threats. 
EPA evaluated the use of 
bioaccumulation potential during the 
field test and determined that there was 
considerable uncertainty related to this 
factor, in part because of major 
differences in uptake associated with 
different species in different 
environments. In addition. 
bioconcentration values have been 
computed for only a few species for 
most substances. In light of this 
uncertainty, EPA deci(led that 
bioaccumulation potential should not be 
given additional weight in the HRS. In 
addition. as part of the structural 
changes discussed in Section m B, the 
bioaccumulation potential factor was 
moved from the targets factor category 
to the waste characteristics factor 
category so that it i8 evaluated 
consistently with the other waste 
characteristics factors that reflect 
exposure. As part of these changes, the 
use of the bioaccumulation potential 
factor in selecting the substance posing 
the greatest hazard also has been 
modified. 

The fmal rule broadens the defmition 
of actual contamination of the human 
food chain by modifying one criterion 
and adding a new criterion defining 
actual contamination. The pl'oposed rule 
defined a fishery as actually 
contaminated if (:f) the fishery was 
closed as a result of contamination and 
a substance for which the fishery was 
closed had been documented in an 
observed release from the site, or (2) a 
tissue sample from a human food chain 
organism from the fishery was found to 

contain a hazardous substance at a 
concentration lev.el exceeding the 
FDAAL for that substance in fish tissue 
and the substance had been ·documented 
in an observed release from the site. In 
both cases, at least a portion of the 
fishery must be within the boundaries of 
the observed release. 

Under the final rule, the former 
criterion (closed fishery) remains 
essentially unchanged. The latter 
criterion {tissue contamination) has 
been modified: A fishery is considered 
actually contaminated if the 
concentration of a hazardous substance 
in tissue of an essentially sessile benthic 
hwnan food chain organism from the 
watershed is at a level that meets the 
criteria for an observed release from the 
site and at least a portion of the fishery 
is within the boundaries of the observed 
release. A new criterion has also been 
added: A fishery is considered actually 
contaminated if a hazardous substance 
having a bioaccumulation potential 
factor value of 500 or greater either is 
present in an observed release 
established by direct observation or is 
present in a surface water or sediment 
sample at a level that meets the criteria 
for an observed release from the site 
and at lwt a portion of the fiShery is 
within the boundaries of the observed 
release. Only the portion of a fishery 
within the boundaries of an observed 
release is considered actually 
contaminated. 

EPA broadened the definition of 
actually contaminated fisheries on the 
basis of field test results. With the more 
narrow definition in the proposed rule, 
few actually contaminated fisheries 
were identified because: 

{1} Closed fisheries did not exist at 
most sites; 

{2} Hazaroous substance 
concentration data from tissues of 
applicable organisms were available for 
only a small portion of fisheries; and 

(3) FDAALs exist for only a relatively 
small number of hazardous substances. 

The final rule also introduces two 
levels of actually contaminated fisheries 
or portions of fisheries: 

• Level 1: Applicable when 
concentrations of site-related hazardous 
substances meeting the criteria for 
actual contamination of the fishery 
equal or exceed the benchmark 
concentration levels established in the 
fmal rule based on FDAALs. screening 
concentrations corresponding to 
elevated cancer risks. and screening 
concentrations corresponding to 
elevated chronic. non-cancer toxicity 
risks ·via oral exposures. The final rule 
allows Level I contamination to be 
established based on hazardous 
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substance concentrations in tissue 
samples .. from "organisms other than 

. · essentially sessile benthic organisms" . 
.(e.g., fish,lobsters, crabs), even though 
these organ~sms.cannot be used to 
establish observed releases or actual 
contamination. . · . · · . 
· • Level II: Applicable to all actually 

contaminated fisheri_e~ (or portions of 
!ictually cOntaminated fish~riesl not 
meeting Level I criteria. · ·· · 

The ~al rule assigns human food · 
chain populations associated with Level 
I concentrations tenfold greater weight 
than those associated with Level II · 
concentrations. The finai rule also . 
·describes the procedures for 
determining, where applicable, the pari 
of a fishery su_bject to Levell · 
. coneen~ations, the part subject to Level 
II concentrations, and/ or the part 
subject to potential contamination. 

EPA received several cOmments 
suggesting that, to be consistent with the 
other threats, a maximally exposed 
individual factor should be incorporated 
into·the human food chain threat The 
Agency agrees, and to provide this 
consistency the final rule incorporates a 
maximally exposed indiVidual factor 
(the food chain individual) into the · 
human food chain targets factor 
category. As with similar factors in 
other pathways and threats, the food 
chain individual is assigned points 
accordi~g to the level of contamination. 
Where actual contamination ofa fishery' 
is documented, the food chain individual 
factor is assigned 50 points for Level I 
and 45 points for Level II concentrations. 
Where no actual contamination of a 
fishery is documented, but there is 
documentation of an observed release of 
a hazardous substance having a 
bioaccwnulation potential factor value 
of 500 or greater to a watershed 
containing a fishery within the target 
distance limit, the food chain individual 
is assigned a value of 20 points. Where 

. there are no observed releases to 
surface water or no observed release of 
a hazardous substance with a . 
bioaccumulatioo potential factor value 

. of·SOO or greater, but a fishery is present 

.. (i.e .• there is a j>otentialiy contaminated' 
fishery) within the target distance limit. 
the food. chain individual is asSigned 
points ranging from 0 to 20, depending 
on. the dilution weight assigned to the 
associated surface water body. 

The proposed rule estimated human 
food chain production of aCtually 
contaminated or potentially 
contaminated fisheries based on harvest 
data or stoCking data for those fisheries, 
if available. Where sue& data were not 
available, 'production estD.nate~ were 
ba!led on productivity of the .surface· 

. water body or the estimated standillS 
crop of aquatic biota in the fisheries. 
The proposed rule included a table of 
standing crop def!iult values for 
estiniating human food chain production 
of the fishery. 

EPA received numerous comments to 
the· effect that the standing crop default 
table was difficult to use, proVided 
several different values for some water 
bodies and none for others. and 
proVided unreliable data. Several 
commenters stated that standing.erop 
values are not an appropriate basis for 
estimating aquatic human food chain 
production. One commenter pointed out 
tha1 standing crop estimates do not 
correlate well with harvest for various 
water body types. Another commenter 
stated that estimates of harvest from 
fish and game .officials are preferable to . 
standing crop default values because 

· standing crop is a- measure -of biomass 
(weight of all edible living organisms in 
the water body) rather than 
prod'!lctivity. 

EPA agrees with the commenters. In 
the fmal rule, estimates of fishery 
human food chain production are based 
on fish harvest data (including stocking 

data) as opposed to standing -crop data . 
When site-specific data are not 
available, harvest rates are to be 
estimated based on the average harvest 
per unit area for the particular water 
bady.type under assessment and the 
geOgraphic area in which the water 
body is located. 

Ground water discharge to surface· 
water. A number of commentel"S and 
field test participants suggested that the 
HRS should consider the potential 
impact of ground water discharges to 
surface water because contaminated 
ground water can be a significant source 
of surface water contamination. Field · 
test participants noted that some sites · 
have no overland flow route, but surface 
water can be contaminated through 
ground water discharges. · 

EPA agrees and has added a ground 
water to surface water migration 
component to the surface water 
migration pathway. Figure 7 shows the 
structure- of this component. The surface 
water migration pathway, therefore .. 
now includes two components: The 
overland flow/flood m~ation 
component, which retains the structure 
of the surface water migration pathway 
as proposed (except for the changes 
discussed in this preamble), and the new 
ground water to surface water migration 
component. Either or both components 
may be scored; if both are scored, the 
surface water migration pathway score 
is the higher of the two scores. EPA 
'selected the higher of th'e two scores 
rather than combining them because, if 
scores were combined, the amount of 
hazardous substances at the site , 
available to migrate via each component 
would have to be apportioned between 
the two components. The site-specific 
data,needed to determine the 
appropriate apportionment are rarely 
available. · 
8IWNG COOE tse0-50-II 
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Figure 7 
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The ground water to surface water 
migration component evaluates three 
threats: drinking water, human food 
chain, and environmental. The 
component is scored only if: {1) A 
portion of the surface water is wit.ltin 
one mile of any source at the site that 
could release to ground water; {2) there 
is no discontinuity in the uppermost 
aquifer between the source and the 
portion of the surface water within one 
mile of the source; and (3) the bottom of 
the surface water is at or below the top 
of the aquifer. The target distance limit 
for the .component is determiiled the 
same way as for the over!and flow I 
flood component. For each threat, 
likelihood of release is based on either 
observed release or potential to release. 
An observed release is established if, 
and only if, there is. an observed release . 
to the uppermost aquifer. while potential 
to release is based on ground water 
potential to release fa~tors. except that 
only the uppermost aquifer is 
considered. (See § 4.2.2.1.2.) 

The hazardous waste quantity factor 
is scored in the same way it is scored for 
the overland flow /flood migration 
component, except that only sources 
that could release to ground water are 
considered (see § 4.2.2.2.2). Toxicity, 
ground water mobility, and surface 
water persistence are considered in 
selecting the substance potentially 
posing, the greatest hazard in drinking 
water (see § 4.2.2.2.1). By considering 
ground water mobility, the final rule 
reflects the fraction of a hazardous 
substance expected to be released from 
the, sources and to migrate through 
ground water to the surface water body. 
For human food chain and 
environmental threats, bioaccumulation 
(or ecosystem bioaccumulation) 

·.potential is also considered in selecting 
the substance potentially posing the 
greatest hazard (see §4.2.3.2.1). 

The targets factors in this component 
are evaluated in the same way as 
targets factors in the overland flow I 
flood migration component, except that · 
a dilution-weight adjustment is 
combined with the surface wa.ter 
dilution weights for populations 
potentially exposed tc contamination. 
The dilutior>-weight adjustment was 
added becailse the HRS assumes that 
hazardous· substances migrate via 

. ground water in all directions from a 
site. Under this assumption, except in 
those instances where the surface water 
body completely surrounds the site, only 
a portion of the hazardous substances 
can be asstimed to reach the su."face 
water through the ground water. The 

- dilution-weight adjustment accounts for. 
the portion of the hazardous substances 

assumed to be available to migrate to 
surface water through ground water. 
The probable point of entry is defined as 
the shortest straight-line distance, 
within the aquifer boundaries, from the 
sources at the site to 1he surface water 
body. Therefore. the actual targets 
considered may differ somewhat from 
targets evaluated in the overl~d flow I 
flood migration component because the 
two probable points of entry may differ. 
This approach might allow evaluation of 
intakes, fisheries, .and sensitive 
emrironment& that may be exposed to 
contamination from a site but are 
upstream from the point of overland 
flow entry. · 

N. Soil Exposure Pathway 

The onsite exposure pathway, which 
was added to the HRS in the proposed 
ruie, has been renamed the soil 
exposure pathway in the final rule. The 
pathway was primarily designed to 
assess the potential threats posed by 
direct exposure to wastes and 
contaminated surficial materials at a----· 
site. It evaluated two threats-~.e 
resident population and the n~*by 
population. In the propo~le, the 
resident population thr~t included 
three types of targets: :ffligh risk 
population on a property With observed 
contamination, all other residents and 
people attending acboo.l.or day care on a 
property with observer! contami.Raticm; -
and terrestrial sensitive envirOnments in 
which there is observetl contilmination. 
The nearby population was based on 
people who live or a:te¥d school v..ithin 
a one-mile travel di~nce and who did 
not meet the criteria for resident 
population. Fi~ 8 summarizes the 
proposed and final rules. 

A number of commenters supported 
the inclusion <8 the pathway, but raised 
issue8 related t9 its evaluation. For 
example, commenters objected to 
.~Naluating the waste characteristics 
factor category solely on toxicity. Three 
commenters objected to limiting the high 
risk population to children under seven. 
Other commenters stated that collecting 
data on the high risk populal~ >n would 
be difficult. A number of commenters 
questioned how the onsite area and area 
of COAtaniinatKm would be defined and 
how accessibility of the site was 
evaluated. · 

In response to these comments and to 
the field test result$. EPA has made a 
number of change~ to the soil exposure 
pathway. The name of the pathway has 
been changed to be more consistent 
v.ith terminology used in the Superfund 
human health evaluation process. 

As suggested by commenters, the final 
·rule limits the area within which human 
targets are evaluated for the resident 

population threat to locations within 
property boundaries and within a 
distance limit of 200 feet from an area of 
observed contamination. The 200-foot 
limit accounts for those situations where 
the property boundar.{ is very large. and 
exposure to contaminated surficial 
materials is unlikely or infrequent 
because of the distance ofresidences, 
schools, or work places from an area of 
observed contamination on the same 
property. 
· To make the pathway consistent with 
the other pathways and in response to 
comments. the final rule includes 
hazardous waste quantity in the waste 
characteristics factor category and 
multiplies it by the factor value for 
toxicity. New factors, r~sident 
ir..dividual and nearby individual, have 
been added to make the pathway 
consistent with the other pathways, aU--·· 
of which assign v,alu~.s for the 
maxirnaUreXposed individual (e.g., 
ne-arest i,ndividual or intake). Population 
is evaluated using two levels of actual 
contamination based on health-based 
benchmarks. Separate consideration of 
the high risk population {children under · 
seven) has been eliminated because the 
field test indicated that this factor could 
greatly add to the time and expense of 
scoring a site yet resulted in little 
discrimination among sites. This change 
also makes the soil exposure pathway 
more consistent with the other 
pathways. 

In the nearby population threat, the 
hazardous waste quantity factor in the 
likelihood of exposure factor category 
has been renamed "area of 
contamination" to reflect both the intent 
of the factor and how it is evaluated. 
The accessibility/ frequency of use 
factor has been revised and reaamed the 
"attractiveness/ accessibility" factor. 
The revised factor emphasizes 
recreational uses of areas of observed 
contamination because they are most 
likely to result in exposures to 
contaminated surficial materials. In 
addition, the weighting of the nearby 
population relative to the resident 
po_pulation has been reduced to better 
reflect the relative levels of exposure for 
those threats. 

A number of commenters questioned 
whether workers should be counted 
when evaluating target populations in 
the soil exposure pathway. One 
commenter suggested that soil exposure 
scoring should "not include activities at 
facilities that presently are regulated 
under the Occupational Safety and 
Health Administration (OSHA)." Other 
commenters, however, stated that 
workers should be counted in the target 
population. One commenter argued that 
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not counting a facility's work force is 
inconsistent with other population 
counting techniques. Another 
comrnenter said that workers should be 
included in the resident population 
because the proposed method of 
calculating soil exposure pathway 
scores can result in inappropriately low 
scores when onsite workers are exposed 
to wastes or contaminated soU. 

In response to these comments, the 
Agency investigated statutory, 
regulatory, and policy conditions that 

might restrict the inclusion of workers in 
the target population for the soil 
exposure pathway. This analysis found 
no broad statutory or regulatory 
authority for excluding workers covered 
by OSHA regulations from 
consideration as targets in the HRS. 
Although the definition of a release 
under CERCLA section 101(22) excludes 
"any release which results in exposure 
to persons solely within a workplace 
* * *" it only does so for purposes of 
claims by workers who are already 

covered by State worker compensation 
laws. The legislative history of section 
101(22) specifically anticipated that 
authority under CERCLA might, in 
appropriate cases. be used to respond to 
releases within a workplace. Thus, the 
Agency concludes that there are no 
broad statutory or regulatory 
restrictions against consideration of 
activities at OSHA-regulated facilities. 
BILLING CODE 6560-50-M 
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The soil exposure pathyvay is 
designed to account for exposures and 
health risks resulting from ingestion of 
contaminated surficial materials. · 
Because ingestion exposures are 
comparable for some types of workers 
and residents, the Agency has decided 
to include workers in the resident 
population threat. However, substantial 
variability in the kinds of workers and 
work activities at sites (e.g., indoor and 
outd.Qor) leads to considerable 
variability in exposure potentiaL The 
Agency believes that determining 
specific categories or types of workers is 
beyond the scope of HRS data 
collection. Thus, workers are assigned 
target points on a prorated basis: 5 
points are assigned for sites with up to 
100 workers; 10 points for sites with 101 
to 1,000 workers, and 15 points for 
greater than 1,000 workers. Prorating 
workers will reduce the data collection 
effort Evaluation of workers is not 

· affected by health-based benchmarks. 
(See § 5.1.3.3.) Nearby workers are not 
counted in the nearby population 
because the Agency considers it 
unlikely that workers from nearby 
workplaces would regularly visit 
contaminated areas outside the property 
boundary of their workplace during the 
workday, and because there is no way 
to estimate accurately the number oi 
workers who might. 

0. Air Migration Pathw(;y 

The proposed rule mi·de several 
significant changes to the air migration 
pathway in the original HRS. In 
response to the SARA mandate to 
consider potential as well as actual 
releases to air, the proposed rule 
included an evaluation of the potential 
to release. The proposed rule also added 
a mobility factor to the waste 
characteristics factor category and an 
MEl factor to the targets category. 
Finally, the proposed rule added explicit 
distance weighting factors for evaluating 
all factors in the targets category. Figure 
9 shows the proposed air migration 
pathway and the final rule pathway. 

The public provided numerous 
comments on these changes and raised 
new ~ssues as weil. The most significant 
new 1ssue concerned the structural 
inconsistency in the treabnent of gases 
and particulates in the proposed air 
migration pathway. For example, 
commenters observed that in the 
potential to release evaluation, it was 
possible to assign a high containment 
value to a source with good gas 
containment and poor particulate 
containment while assigning high source 
type and mobility values based on the 
presence of gaseous hazardous 
substances. This combination would 
yield an inappropriately high potential 

to release value. This concern was also 
noted in discussions with field test 
personnel. 

The Agency agrees with these . 
commenters and investigated methods 
to better reflect the differences between 
gases and particulates. As a result of 
these analyses, EPA has made several 
changes to the final rule in both the 
likelihood of release and waste 
characteristics factor categories. 

In the likelihood of release factor 
category, the final rule evaluates source 
potential to release separately for gases 
and particulates. Only those sources 
containing gat~eous hazardous 
substances are evaluated for gas 
potential to release. and only those 
sources containing hazardous 
substances that can be released as 
particulates are evaluated for 
particulate potential to release. This 
change in potential to·re!ease structu;:e 
necessitated other changes in the 
scoring of potential to release including 
development of separate gas and 
particulate source type factors and 
migration potential factors. The names 
of these latter factors were also changed 
to highlight the differences between 
potential to release "mobility" and . 
waste characteristics "mobility." (See 
§§ 6.1.2.1.3, 6.1.2.2.3.) 

B!LUNG CODE ~SCHI 
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Figure 9 
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In addition to these changes in the 
basic. structure of the potential to 
release factors, the final rule includes 
several atiditional changes in the source 
t:;pe list; migration potential factors, and 
containment factors. Based on the
experience gained in the field test, EPA 
added several source ·types to the source 
_type list. Some of these additions (e.g., 
surface impoundment (not buried/ 
backfilled): dry) simply clarify _ 
classifications that were implied in the 
proposed source type lisL Other 
additions; such as source types 
involving biogas release, were 
considered early ~ the development of 
the proposed HRS but were not included 
originally in the interest of simplicity.· 
Field test experience, however, 
indicated that their inclusion in the final 
rule was necessary. Finally, new 
distinctions within some source types 
(e.g., the various types of piles) were 
added partly in response to comments 
and partly as a result of field test 
experience. As applicable, source type 
values were also revised. (See 
§ § 6.1.2.1.2, 6-1.2.2.2 and Tabli! 6-4.) 

The revised gas and particulate 
migration potential factors are very 
similar to the proposed likelihood of 
release gas and particulate mobility 
factors. Several commenters questioned 
the need for including dry. relative soil 
volatility in the fmal gas migration 
fnctor. A simplification analysis -
indicated that dry relative soil volatility 
was redundant, as it was almost 
completely determined by vapor 
pressure. Hence, the final gas migration 
potential factor includes only vapor 
pressure and Henr)r's law coristant. The 
particulate migration potential factor in 
the final rule is simply the particulate 
component of the proposed potential to 
release mobility factor. 

The containment factors were also 
changed as a result of the field test. a 
review of recent information on covering 
systems, the examination of air release 
rate models. and the public comments 
on the need for simplicity in the final 
rule. The final list of containment 
descriptions eliminated many redundant 
descriptions and changed others. 
retaining only those distinctions that are 
necessary based on type of source. (See 
§ § 6.1.2.1.1, 6.1.2.2.i and Tables 6-3, &-
9.) As discussed in Section ill F above, 
two new mobility factors were 
developed for the waste characteristics 
factor category. 

Commenters generally supported the 
concept of distance weighting target 
factors. However, several disagreed 
with the approach used to develop the 
proposed factor values. Some 
.. otrmenters suggested basing the factor 

values on long-term meteorology and the 
size of the site, while others suggested 
that additional atmospheric phenomena 
(e.g_, particulate deposition} be reflected 
in the final values. As a result of these 
comments, EPA has revised the distance 
weighting factors used in the final rule 
to reflect long-term atmospheric 
phenomena. Analyses indicated that 
particulate deposition and other similar 
phenomena as well as site size were not 
sufficiently significant within four miles 
of a site to warrant their inclusion in the 
final factor values. EPA also notes that 
the distance weighting factor values are 
now incorporated in the population 
factor value table. (See § 6.3.2.4 and 
Table 6-17.) 

P. Large Volume-wastes 
Mining waste sites. A number of 

commenters representing mining 
companies, trade associations, and State 
and Federal agencies commented on 
how the proposed HRS would score 
mining waste sites; commenters 
representing waste management 
facilities raised similar issues in regard 
to t.'lteir sites. This section summarizes 
and addresses the major issues 
addressed by these commenters. 

Commer.ters raised several concerns 
regarding the appropriate consideration 
of background levels of metals in 
documenting direct or indirect releases 
from mining waste sites. One 
commenter recommended that in 
determining direct releases from a 
mining waste site, EPA should consider 
the natural characteristics of the site 
prior to mining and the changes in . 
migration rates resulting from mining. 
The commenter explained that the 
concentration of metals in a mining 
waste pile may be similar to or less than 
natural concentrations in soil or rocks 
below and adjacent to the pile. To 
document indirect releases, the 
commenter suggested that EPA require 
collection of detailed information on site 
geology and hydrological gradients to 
ensure proper consideration of 
background levels. Finally, the 
commenfer asserted that although it is 
appropriate to weight observed releases 
more heavily than potential releases at 
sites with synthetic organic hazardous 
substances, the criteria used to define 
observed release are not valid at sites 
with natural sources of metals. Another 

- commenter agreed and suggested that 
because of background levels of 
inorganic elements, the proposed HRS 
could identify as an observed release 
concentrations unrelated to mining 
activities. 

EPA recognizes that natural 
background concentrations of metals in 
soil or rocks can affect the measured 

concentration necessary to establish an 
observed release at a mining wasta site. 
This consideration is reflected in the 
requirement that concentrations 
significantly above background be 
shown to establish an observed reiease. 
Moreover, EPA has clarified the 
observed release criteria in the fmal rule 
to explain that they specify minimum 
differences necessary to establish an 

· observed release by chemical analysis. 
Several commenters questioned the 

treatment of metals in the ground water 
mobility factor. One commenter: stated 
that the proposed HRS is biased against 
mining waste sites because it gives 
greater consideration-to the accurate 
·assessment of the mobility of organic 
substances than to that of naturally 
occurring metals. The commenter noted 
that the proposed persistence factor for 
the surface water migration pathway 
accounts for the degradation of 
hazardous substances in the -' 
environment through four processes. 
None of these processes, according to 
the commenter, applies to metallic 
elements. which received a default value 
of 3 (the highest possible score for 
persistence). Another commenter stated 
that decreased mobility was considered 
only for organic compounds, even 
though inorganic compounds are 
immobile in some situations. 

One commenter stated that adding a 
metals mobility factor, as EPA's_ Science 
Advisory Board (SAB) recommended, 
would allow the HRS to reflect more 
accurately the potential for metallic 
elements to migrate in the aqueous 
phase_. Two commenters were concerned 
that metals would be assigned a "worst
case" default value for mobility. On the 
other hand, another commenter stated 
that consideration of the mobility of 
metals in the revised HRS would at_least 
partially rectify the bias in the current 
HRS against high-volume, low
concentration mining wastes. 

A nuinber of these commenters 
appear to have misunderstood the 
proposed rule. Metals were not 
automatically assigned the maximum 
vai ;e as a default in the ground water 
mobility factor, but rather were assigned 
values based on their coefficient of 
aqueous migration. The fmal rule 
automatically assigns the maximum 
value for mobility only to metals 
establishing an observed release by 
che:mical analysis, which is the same 
way organics and nonmetallic 
inorganics are evaluated. For metais and 
cetal compounds not establishing an 
observed release by chemical analysis, 
mobility is based on water solubility 
and distrib:•tion coefficient (~<.!). the 
same as fo! organit:s and nonmetalli' 
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inorganics. If none of the hazardous 
substances (including metals, organics, 
and nonmetallic inorganics) eligible to 
be evaluated for the site can be assigned 
a mobility factor value based on 
available data, § 3.2.1.2 of the final rule 
assigns a mobility factor value of 0.002 
for all of the hazardous substances. This 
value was selected based on a review of 
the range of mobility factor values 
assigned to those hazardous substances 
(including metals) for which data were 
available for assigning mobility factor 
values. The value of 0.002 is clearly not 
a worst-case default (which would be 
1.0). -

EPA believes that the persistence 
factor is not biased against metals. 
Elemental metals do not degrade and, 
therefore, should receive higher scores 
for persistence than other substances 
subject to degradation processes. 

One commenter claimed that the soil 
exposure pathway is likely to bias the 
HRS scores of mining waste sites 
toward higher values because such sites 
contain large volumes of waste covering 
large surface areas, and because of 
geographic factors, these large areas are 
seldom secured against direct public 
access. In addition, according to the 
commenter, the public may be attracted 
to mining waste sites. The commenter 
suggested that the soil exposUre 
pathway incorrectly assumes there is an 
exposure because there is access to 
mining waste sites. 

EPA does not agree that the soil 
exposure pathway is biased against 
mining waste sites. The pathway 
evaluates exposures of people via 
contact with surficial hazardous 

· substances. The Agency believes that, 
all else being equal, large contaminated 
surface areas with public access, 
including those associated with mining 
waste sites, should receive higher scores 
for the soil exposure pathway than 
smaller sites with more restricted 
access. Even sites with large 
contaminated surface areas are unlikely 
to be assigned high scores except when 
they are near residential areas or 
include a listed sensitive environment. 
As some commenters representing 
mining-related activities have noted in 
the past, most mines are located some · 
distance from inhabited areas. 

Three commenters stated that the 
original HRS was biased against sites 
such as mining waste sites that are . 
characterized by high volumes of waste 
with relatively low concentrations of 
toxic constituents. Two of these 
commenters suggested that mining 
wastes would be appropriate for 
hazardous constituent quantity 
determination because such wastes are 
rela'ively homogeneous (compared to 

other wastes) and, therefore, have fairly 
consistent concentrations. One of these 
two commenters also stated that the 
hazardous waste quantity factor 
equations in Table 2-14 of the proposed 
rule should be revised to be less 
conservative. The remaining commenter 
suggested that the proposed HRS was 
still biased against mining waste sites 
because they are still scored based on 
the quantity of waste rather than on the 
concentration of the waste at the point 
of exposure. 

EPA does not agree that the HRS is 
·biased against high-volume, low
concentration waste sites. The final rule 
incorporates concentration data in three 
factors: (1) Likelihood ofrelease 
(concentration data can be used for 
establishing an observed release); (2) 
hazardous waste quantity 
(concentration data, if available and 
adequate, can be used for calculating 
hazardous constituent quantity); and (3) 
targets (concentrations of hazardous 
substances present in drinking water 
wells or at other exposure points can be 
used to determine weighting& for nearest 
individuals (or wells or intakes), 
populations, and sensitive environments 
factors). EPA has not explicitly required 
concentration data for all sites because 
of the substantial costs for obtaining 
these data and the very high degree of 
uncertainty associated with data 
collected during Sis. 

EPA requested that the SAB review 
issues related to large-volume waste 
sites before the NPRM was published. 
The SAB final report is available in the 
CERCLA docket. Two commenters 
stated that the Agency did not 
adequately consider the SAB's 
recommendations for revising the HRS, 
specifically those concerning the use of 
mobility data. 

The SAB, in its review of the original 
HRS, examined whether large-volume · 
waste sites (e.g., mining waste sites) had 
been treated differently than other 
waste sites and concluded that 
insufficient data were presented to 
demonstrate that the original HRS was 
biased aga''lst mining waste sites. · 
However, the SAB noted that the 
original HRS had the potential for such a 
bias, particularly when scoring potential 
to release, because the original HRS did 
not consider mobility, concentration of 
hazardous constituents, and transport. 
The SAB suggested several possible 
modifications to improve the application 

,.. of the HRS to mining waste sites. 
Based in part on the SAB suggestions, 

EPA proposed several changes to the 
overall scoring process to make the HRS 
more accurately reflect risks associated 
with mining waste sites. notably, 
addition of a mobility factor to the air 

and ground water migration pathways, 
changes in the persistence factor, 
incorporation of a tiered hazardous 
waste quantity factor that can account 
for waste concentration data, and 
addition of health-based benchmarks for 
evaluating population. As explained in 
the NPRM. determining speciation of 
metals and pH, as the SAB had 
suggested, is not feasible given the 
temporal and spatial variations at 
hazardous waste sites and the 
limitations on Sl data collection. 
Moreover, determining speciation is not 
feasible for most substances given 
EPA's current analytical procedures; 
requiring speciation analyses would add 
substantially to-the cost of data 
collection. 

Two commenters stated that the 
proposed HRS can significantly 
overestimate risks associated with 
mining waste sites that consist of high
volume, low-concentration wastes. One 
of these commenters recommended a 
"preliminary evaluation system" to more · 
accurately reflect the actual risks 
associated with such sites and remove 
any bias in the HRS relative to-other 
types of sites. This commenter also 
suggested that in proposing the HRS 
revisions. EPA had ignored the results of 
its own studies under RCRA sections 
3001 and 8002, which the commenter 
believed to be more focused efforts to 
quantify risks from mining waste sites 
than the HRS revisions. 

EPA does not believe that a separate 
"preliminary evaluation system" for 
scoring mining waste sites would be 
appropriate. A single HRS can be 
applied uniformly to all sites, allowing 
the Agency to evaluate sites relative to 
each other with respect to actual and 
potential hazards. The Agency · 
examined the RCRA studies cited by the 
commenter before proposing HRS 
revisions. Those studies, which focus on 
the management of.wastes at active 
facilities, concluded that many special 
study waste sites (e.g., mining) do not 
present very high risks, while others 
may present substantial risks. EPA 
believes that the conclusions of these 
studies and the Agency's subsequent 
regulatory determinations (i.e., not to 
regulate most mining wastes under 
RCRA Subtitle C) are not inconsistent 
with a determination that some mining 
waste releases can require Superfund 
response actions. Furthermore, the HRS 
is designed so that it can be applied to 
closed and abandoned sites as well as 
active sites. 

Other large volume waste sites. 
Several commenters suggested that the 
proposed HRS did not meet CERCLA 
section 125 requirements for sites 
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involving fossil fuel combustion wastes. 
These commenters generally agreed that 
section 125 requires EPA to consider the 
quantity and concentratiop of hazardous 
constituents in fosS'i.l fuel combustion 
wastes and that the proposed HRS had 
not adequately addressed this 
·requirement. 

One commenter supported the 
Agency's proposal to allow 
consideration of concentration data 
when such data are available. Three 
commenters stated that the proposed 
HRS would often assign fossil fuel 
combustion waste sites high scores in 
part because of the worst-case 
assumptions or "default values" for 
certain factors {i.e., hazardous waste 
quantity, toxicity, target populations). 
The commenters claimed that' fossil fuel 
combustion waste sites receive high 
scores merely because of the large 
quantity of waste, although this waste 
presents no significant adverse 
environmental effects, and that these 
high scores are inconsistent with EPA's 
findings in the RCRA section 8002 study. 
One of the three commenters suggested 
that the proposed HRS retained certain 
deficiencies of the original HRS, such as 
assuming that all hazardous substances 

· in the waste consist of the single most 
toxic constituent in the waste. 

EPA does not believe that the 
approach taken in the final rule creates 
a bias against fossil fuel combustion 
wastes. Partly because concentration 
data are considered in the final rule, 
fossil fuel combustion waste sites are . 
not expected to score disproportionately 
high when compared with other t~"Pes of 
sites. The HRS assumes that it is not 
possible to determine in a consistent 
manner the relative contribution to risk 
of all haz~:trdous substances found at 
sites. Given this assumption, EPA has 
determined that basing the toxicity of 
the combination of substances at a site 
on the toxicity of the substance posing 
the greatest hazaid is a reasonable and 
appropriately conservative approach. In 
many cases, the substance posing the 
greatest hazard is not several orders of 
magnitude more toxic than other 
hazardous substances at the site. 
Therefore, the effect of this approach on 
the toxicity factor value-which is 
evaluated in one order of magnitude 
scoring categories-is not as great as 
some commenters have suggested {see 
also section m D). In addition, as noted 
above, worst-case defaults are not 
assigned for mobility; population factors 
have no default values. 

Two commenters suggested that 
because CERCLA section 125 contains 
no statutory deadlines, EPA should take 
as much time as necessary to 

adequately respond. These commenters 
recommended that EPA extend the 
tiered approach of the hazardous waste 
quantity factor to other factors to take 
advantage of the extensive data on 
fossil fuel combustion wastes generated 
by the electric utility industry. 

The Agency does not agree that the 
tiered approach used in the hazardous 
waste quantity iactor should be 
extended to other factors for fossil fuel 
combustion waste sites (see also section 
ill I<). EPA believes that creating a 
separate HRS to score certain types of 
sites would not aliow the Agency to 
provide a uniform measure of relative 
risk at a wide variety of sites, as 
Congress intended. 

One commimter recommended that 
EPA consider using fate and transport 
models currently under development to 
incorporate quantitative representations 
of specific precesses and mechanisms 
into the HRS. EPA carefully examined 
this possibility and concluded that 
although the use offate and transport . 
models could conceivably incr~ase the 
accuracy of the HRS for some pathways. 
collection of the required site-specific 
data would be far too complex and 
costly. Fate and transport models are 
appropriate for a comprehensive risk 
assessment. but not for a screening tool 
such as the HRS. In addition, EPA's 
review suggested that it would be more 
difficult to achieve consistent results 
among users of such mo~els than with 
the HRS. EPA points out that it used fate 
and transport models to develop the 
distance weighting factors used in the 
HRS target calculations, and also that 
the HRS incorporates several hazardous 
_substance parameters {e.g., mobility) 
and site parameters (e.g., travel f4ne) 
that are components of fate and 
transport models. 

Two commenters expressed concern 
that the proposed HRS fails to account 
for the leachability of hazardous 
constituents as required by CERCLA 
section 125: According to the 
commenters, some hazardous 
constituents pose no risk via ground 
water because they will never be 
released to that medium. Thus, even if 
hazardous wast~ quantity and 
concentration are considered 
adequately. hazardous waste quantity 
scores for fossil fuel combustion sites 
will be erroneously high unless 
leachability is considered as well. 

EPA examined the availability of 
leachate data and the feasibility of usi.l'.g 
such data for calculating hazardous 
substance quantity for all types of 
sources and wastes. The Agency 
decided against using leachate 
concentrations because: 

• Leachate data are not available for 
all sources and wastes, and available 
leachate data on high-volume wastes 
and some landfills have limited 
applicability for estimating the quantity 
of leachable hazardous substances; 

• Leachate data derived from lab 
studies are limited and do not 
realistically represent the universe of 
field conditions such as heterogeneity of 
wastes, chemistry of leachate, and 
density and pore volume of disposed 
wastes; and 

• Any method for using leachate d~ta 
could not be consistently or uniformly 
applied to all sites. 

EPA also examined the feasibility of 
developing site-specific leachate data 
for estima~ leachable hazardous 
substance quantity for the ground water 
migration pathway. EPA decided against 
this option because reliable estimation 
of leachable hazardous substance 
quantity requires comprehensive 
sampling of site-specific heterogeneous 
waste, which would be prohibitively 
expensive and not feasible. In some 
cases, such sampling would be 
technically unfeasible and unsafe. 

EPA evaluated alternatives for 
developing a surrogate for estimating 
leachable hazardous substance quantity. 
The Agency found that adding the 
mobility factor to the ground water 
migration pathway; based both on 
solubilities and distribution coefficients 
{l<.ts) of hazardous substances, and 
multiplying it by the hazardous waste 
quantity factor would be a feasible 
alternative for approximating the 
fraction of hazardous substance 
quantity expected to be released to 
ground water. 

Q. Consideration ·of Removal Actions 
{Current Versus Initial Conditions) 

The original HRS based the 
evaluation of factors on initial 
conditions. In the preamble to the 
proposed rule, EPA specifically 
requested comments on whether sites 
should be scored on the basis of initial 
or currt:. 't conditions. The principal 
question is whether the effect of 

·response actions, such as the removal of 
some quantity of the waste, should be 
considered when sites are scored. Initial 
conditions are defined by the timing of 
the response action; that is, initial 
conditions are the conditions that 
existed prior to any response action. For 
sites where no response action has 
occurred, initial and current conditions 
are the same for evaluating sites. 

Of the 25 commenters responding to 
this issue, 15-including all industry . 
commenters-supported scoring on 
current conditions. In the preamble of 
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the proposed rule, EPA presented two 
approaches for considering response 
actions in HRS scores: (1) Consider 
these actions only for those pathways 
and factors for which they are most 
appropriate; and (2) consider these 
actions in all pathways, but make 
exceptions at sites where initial 
conditions more accurately reflect risks. 

Those who stated a preference 
favored the second, specifying that the 
exceptions should be clearly defined in 
the final rule. These commenters stated 
that scoring all pathways on current 
conditions would encourage responsible 
parties to clean up sites quickly. They 
reasoned that if cleanups are delayed, 
the threat of migration of the hazardous 
substances increases; therefore, scoring 
on current conditions is consistent with 
the intent of CERCLA because it 
encourages rapid remedial action. One 
commenter said that scoring on initial 
conditions made little sense when, as a 
result of the cleanup, the level of 
residual contamination was below the 
level required by CERCLA. 

Several proponents of scoring on 
current conditions stated that EPA's 
concern that responsible parties would 
clean-up sites just enough to avoid being 
listed on the NPL was unfounded. They 
argued that the proposed scoring system 
is too complicated to manipulate, and 
that predicting the effect of partial 
cleanups on the final score would be 
difficult. Others suggested that where 
contamination remains, sampling during 
an SI will discover it. 

Ten commenters did not fully support 
scoring on current conditions. Only one 
opposed any consideration of current 
conditions. Several commenters 
supported scoring the soil exposure and 
air migration pathways on current 
conditions. Others stated that response 
actions should be considered only when 
the actions are conducted under Federal 
or State direction, or when the action 
constitutes a complete ~eanup. Several 
added that State actions should not be 
considered because it would penalize 
States with active remedial programs. 
One commenter suggested scoring sites 
on both current and initial conditions; if 
the response action had addressed all 
hazards, then the current conditions 
score should be used. 

Based on public comment, EPA has 
decided to change its policy on 
consideration oi removal actions. The 
Agency agrees that consideration of 
such actions in HRS scores is likely to 
increase incentives for rapid actions by 
responsible parties, reducing risks to the 
public and allowing for more cost 
effective expenditure of the Fund. In 
making this decision. EPA tried to 
balance the benefits of considering 

removal actions in HRS scores (e.g .• 
increased incentives for rapid actions) 
while also ensuring that the HRS score 
reflects any continwng risks at sites 
where contamination occurred prior to 
any response action. 

Therefore, EPA will calculate waste 
quantities based on current conditions. 
However, EPA believes the accuracy of 
this approach depends on being able to 
determine with reasonable confidence 
the quantity of hazardous constituents 
remaining in sources at the site and the 
quantity released into the environment. 
As a consequence, where the Agency 
does not have sufficient information to 
estimate the quantity of hazardous 
constituents remaining in the sources at 
the site and in the associated releases. a 
minimum factor value may be assigned 
to the hazardous waste quantity factor 
value. Thus, removal actions may not 
reduce waste quantity factor values 
unless the quantity of hazardous 
constituents remaining in sources and in 
releases can be estimated with 
reasonable confidence. 

In addition to providing incentives for 
early response, this approach also 
provides incentives for potentially 
responsible parties to ascertain the 
extent of the remaining contamination at 
sites. Potentially responsible parties 
undertaking removal actions will have 
the primary responsibility for collecting 
any data needed to support a 
determination of the quantity of 
hazardous constituents remaining. EPA 
expects responsible parties may need to 
conduct sampling and analyses to 
determine the extent of hazardous 
substance migration in soils and other 
media in order to estimate with 
reasonable confidence the quantity of 
hazardous constituents remaining. 

EPA decided not to limit the 
consideration of response actions to 
certain pathways (e.g., the soil exposure 
pathway) because this would overstate 
the risk at sites where removal of · 
wastes has eliminated threats in all 
pathways. Moreover, a more limited 
approach to consideration of response 
actions would provide less incentive for 
rapid .~sponse action. 

EPA will evaluate a site based on 
current conditions provided that 
response actions actually have removed 
wastes from the site for proper disposal 
or destruction in a facility permitted 
under the Resource Conservation and 
Recovery Act (RCRA), the Toxic 
Substances Control Act (TSCA), or by 
the Nuclear Regulatory Commission. 
HRS scoring will not consider the effects 
of responses that do not reduce waste 
quantities such as providing alternate 
drinking water supplies to populations 
with drinking water supplies 

contaminated by the site. In such cases, 
EPA believes that the initial targetR 
factor should be used to reflect the 
adverse impacts caused by 
contamination of drinking water 
supplies; otherwise, a contaminated 
aquifer could be artificially shielded 
from further remediation. This decision 
is consistent with SARA section llB(a), 
which requires that EPA give high 
priority to sites where conta~ination 
from the site results in closed drinking 
water wells. Similarly, if residents are 
relocated or if a school is closed 
because of contamination due to the . 
site, EPA will consider the initial targets 
in scoring the site. 

As noted in the proposed rule 
preamble, EPA would only consider 
removals conducted prior to an SI. EPA 
believes that the SI is the appropriate 
time to evaluate conditions, because it is 
the source of most of the data used to 
score a site. Because response action at 
sites may be an ongoing process, it 
would be burdensome to recalculate 
scores continually to reflect such 
actions. 

In response to commenters, EPA also 
considered whether response actions 
should be considered in HRS scores 
only if they are performed under a State 
or EPA order. EPA decided not to 
choose this approach for two reasons.· 
First, it would diminish the incentive for 
an expeditious response at the site iJ a 
signed order were required. Second, 
because a response action must be 
conducted before the SI to be 
considered in the HRS score, there 
would be little information on site 
conditions upon which this order could 
be based. 
. EPA has also decided not to 

differentiate between response actions 
initiated by States and those conducted 
by other parties. The Agency believes 
this approach will help ensure 
consistent application of the HRS by 
avoiding situations where two similar 
sites are scored using different sets of 
rules. Moreover, although the Agency is 
sympathetic to concerns about 
disincentives to States for initiating 
actions, it believes that such cases will 
be rare. Many State (and Federal) 
removal actions are interim measures 
designed to stabilize conditions at the 
site. Given the more limited definition of 
response action noted above (e.g., 
removal of waste from the site for 
disposal or destruction in a RCRA
permitted facility), many actions 
conducted by States would not be 
considered in HRS scoring. In addition, 
in many cases, State and Federal 
removal actions are undertaken after an 
SI has been conducted. As noted above, 
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EPA will only consider removals 
conducted before the SI in the HRS 
score. 

R. Cutoff Score 
In the NPRM preamble, EPA proposed 

. that the cutoff score for the revised HRS 
be f.mctionally equivalent to the current 
cutoff score of 28.5. The Agency also 
requested comment on three proposed 
options for determining functional 
equivalence: 

• Option 1: Score sites using both the 
original and final rule, then use 
statistical analysis to determine what 
revised HRS score best corresponds to 
28.5; 

• Option 2: Choose a score that would 
result in an NPL of the same size as the 
NPL that would be created by using the 
original HRS; and 

• Option 3: Identify the risk level that 
would correspond to 28.5 in the original 
HRS and then determine what reVised 
HRS score corresponds to that risk level. 

Some commenters stated that there 
cannot be a functional equivalence if the 
re'~<isions have any meaning: They 
argued that if the revisions meet the 
statutory mandate to make the HRS 
more accurate, the scores should be 
different arid, therefore, cannot be 
related. Several commenters supported 
the use of a functional equivalent, but 
were divided about which option should 
be used. One commenter stated that the 
28.5 score should be evaluated to 
determine whether it reflected minimum 
risk levels. If it did, the commenter 
suggested that a functional equivalent 
would be appropriate and should be 
determined using equivalent risk levels 
(option 3), but also with an eye toward 
keeping the NPL to a manageable size 
(option 2). 

Commenters not supporting the use of 
a functional equivalent suggested a 
variety of alternative approaches, 
including: 

• Establish the cutoff score based on 
risk, without regard to the current cutoff 
level or a functional equivalent; 

• Leave the score at 28.5; 
• Propose a new cutoff score and a 

description of methodology in a public 
notice with a 60-day public comment 
period; 

• Lower the cutoff score to provide an 
incentive to responsible parties to · 
undertake remedial efforts and make it 
possible for sites where a removal 
action has taken place to make the NPL, 
thus reducing the controversy over 
whether to score sites based on current 
conditions; 

• Raise the cutoff score by at least 20 
points; · 

• Eliminate the present cutoff score 
by creating categories of sites instead of 

individual ranks as a means of 
prioritizing NPL site/s; 

• A.'"Ilend the NPL annually to include 
only those sites that deserve priority 
attention (e.g., orphaned sites) and are 
likely to receive Superfund fmancing; or 

• Rank all sites showing any degree 
of public heal Lit and/ or environmental 
risk on a relative scale and perform 
remedial activities based on available 
funding. 
In addition, four commenters felt that 
the cutoff score for the final rule should 
not be fixed until the technical merits 
and potential scores of representative 
sites are tested and compared using 
both the current and proposed HRS. 
Further, one commenter noted that the 
field test did not indicate the 
relationship between the revised HRS 
score for a given site and the current 
score; another added that until this 
equivalency issue is clarified. 
meaningful comment on any proposed 
revisions cannot be made. -

Based on an analysis of 110 test sites, 
EPA has decided not to change the 
cutoff score at this time. This conclusion 
was reached after applying all three 
approaches to setting a cutoff score that 
would be functionally equivalent to 28.5. 
In its analysis, the Agency scored field 
test sites with both the original and · 
.revised HRS. The data from these test 
sites show that few sites score in the 
range of 25 to 30 with the revised HRS 
model. The Agency believes that this 
range may represent a breakpoint in the 
distribution of site scores and that the 
sites scoring above the range of 25-30 
are clearly the types of sites that the · 
Agency should capture with a screening 
model. Because the analysis did not 
point to a single number as the 
appropriate cutoff, the Agency has 
decided to continue to employ 28.5 as a 
management tool for identifying sites 
that are candidates for the National 
Priorities Ust. 

EPA believes that the cutoff score has 
been, and should continue to be, a 
mechanism that allows it to make 
objective decisions on national 
priorities. Because the HRS is intended 
to be a screening system, the Agency 
has never attached significance to the 
cutoff score as an indicator of a specific 
level of risk from a site, nor has the 
Agency intended the cutoff to reflect a 
point below which no risk was present. 
The score of 28.5 is not meant to imply 
that risky and non-risky sites can be 
precisely distinguished. Nevertheless, 
the cutoff score has been a useful 
screening tool that has allowed the 
Agency to set priorities and to move 
forward with studying and, where 
appropriate, cleaning up hazardous 

waste sites. The vast majority of sites 
scoring above 28.5 in 'the past have been 
shown to present risks. EPA believes 
that a cutoff score of 28.5 will continue 
to serve this crucial function. 

IV. Section-by-Section Analysis of Rule 
Changes 

Besides the changes discussed above, 
EPA has made substantial editorial 
revisions in the rule being adopted 
today. Source ch.aracterization is 
discussed i11 section 2 of the final rule, 
along with factors that are evaluated in 
each pathway. These factors include 
hazardous waste quantity,_ toxicity, and 
evaluation of targets based on 
benchmarks. The order of presentation 
of the pathways has been changed to 
ground water, surface water, soil -
exposure, and air. Following the four 
sections describing the pathways, a 
section has been added explaining how 
to evaluate sites that have radionuclides 
either as the only hazardous substances 
at the site or in combination with other 
hazardous substances. 

In general, descriptive text that -
provided hackground information has 
been removed as have references and 
data sources; the sections have been 
rewritten to make the rule easier to read 
and to apply. The figures presenting 
overviews of the pathways and the 
scoring sheets have beim revised 
throughout to reflect changes in the rule 
and assigned values. 

This section describes, for each 
section of the rule and each table, the 
specific substantive changes; editorial 
changes that do not affect the content of 
the ruie are not generally noted. 

Section 1 Introduction 

The text explaining the background of 
the HRS and describing the rule has 
been removed. Definitions of a number 
of additional terms used in the rule have 
been added for clarity. The definition of 
"hazardous substance" has been revised 
for clarification. The definition of "site" 
has been clarified and now indicates 

_that the area between sources may also 
be considere,1 oart of tl,.e site. The 
definition of "source" has been revised 
to explain that those volumes of air, 
·ground water, surface water, or surface 
water sediments that become 
contaminated by migration of hazardous 
substances are not considered a source, 
except contaminated ground water 
plumes or contaminated surface water 
sediments may be considered a source if 
they cannot be attributed to an 
identified source. In addition, the 
definition of source now includes soils 
contaminated by migration of hazardous 
substances. 
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Under the original HRS, the Agency 
took the approach that all feasible 
efforts should be made to identify 
sources before. listing a site on the NPL. 
If, after an appropriate effort has failed 
to identify a source, the Agency 
believed that the contamination was 
likely to have originated at the type of 
source that would be addressed under 
Superfund, such sites were listed. 
Subsequent investigations after listimz 
have generally identified a specific 
source. In some cases, EPA has not 
listed contaminated media without 
clearly identified sources because it 
appeared the source of pollution wo•1ld 
not be addressed by Superfund 
programs: an example of such a source 
would be extensive, low-level 
contamination of surface water 
sediments caused by pesticide 
applications. EPA has found this 
approach to be generally workable and 
will continue to evaluate, on a case-by
case basis, whether sites with no 
identified sources should be listed. 

Where contaminated media with no 
identified sources exist, the fmal rule 
generally assigns a hazardous waste quantit} 
factor value to such contamination, with the 
value depending on whether there are any 
targets subject to Level I or Level II 
concentrations. For contaminated sediments 
in the surface water migration pathway, if 
there is a clearly defined direction of flow, 
target distances are measured from the point 
of observed.sediment contamination that is 
farthest upstream. For ground water plumes 
and for contaminated sediments where there 
is no clear direction of flow, the center of the 
observed ground water or sediment 
contamination is used for the purpose of 
measuring target distance limits. 

Section 2 Evaluations Common to 
Multiple Pathways 

This section covers factors and 
evaluations common to multiple 
pathways. The major changes to these 
factors include: observed release criteria 
have been revised: the toxicity factor 
has been changed to a linear rather than 
a log scale; scales for hazardous waste 
quantity have been made linear and 
expanded, and the hazardous waste 
quantity minimum value has been 
changed; the waste characteristics 
factor category score is now obtained by 
multiplying the factor values and using a 
table to assign the final score; use of 
benchmarks has been extended to all 
pathways and to the nearest individual 
(well/intake) factor; anc the methods for 
comparisons to benchrrl rks have been 
changed as have the benchmarks used. 
The purpose of this part is to make the 
rule less repetitious by presenting full 
explanations of the evaluation of certain 
factors only once rather than in each 
pathway in which they occur. 

Exceptions related to radionuclides are 
noted throughout the rule and 
referenced to Section 7. 

Section 2.1 Overview. Introduces the 
pathways and threats included in HRS · 
scoring. · 

Section 2.1.1 Calculation of HRS site 
score. Provides the equation used to 
calculate the final HRS score. 

Section 2.1.2 Calculation of pathway 
score. Indicates, in general, how 
pathway scores are calculated and 
includes a sample pathway score sheet 
(Table 2-1). 

Section 2.1.3 Common evaluations. 
Lists evaluations common to all 
pathways. 

Section 2.2 Characterize sources. 
Introduces source characterization and 
references Table 2-2. the new sample 
source characterization worksheet. 

Section 2.2.1 Identify sources. 
Explains that for the three migration 
pathways. sources are identified, and 
for the soil exposure pathway, areas of 
observed contamination are identified. 

Section 2.2.2 Identify hazardous 
substances associated with a source. 
Covers information previously provided 
in the introduction to the waste 
characteristics factor category. 

Section 2.2.3 Identify hazardous 
substances available to a pathway. 
Explains which hazardous substances 
may be considered available to each 
pathway. For the three migration 
pathways, the primary limitation on 
availability of a hazardous substance to 
a pathway is that the substance must be 
in a source with a containment factor 
value, for that pathway, greater than 0; 
that is, the hazardous substance must be 
available to migrate from its source to 
the medium evaluated. For the soil 
exposure pathway, the primary 
limitation is that the substance must 
meet the criteria for observed 
contamination and, for the nearby 
threat, it must also be accessible. 

Section 2.3 Likelihood of release. 
Specifies the criteria for establishing an 
observed release [discussed in section 
III G of this preamble) and explains that 
p tential to release factors are 
evaluated only when an observed 
release cannot be documented. Table 2-
3, which replaces Table 2-2 in the 
proposed rule. provides the revised 
observed release criteria for chemical 
analyses for the migration pathways. 
Table 2-3 is also used in establishing 
observed contamination for the soil 
exposure pathway. 

Section 2.4 Waste characteristics. 
Defines the waste characteristics factor 
category. 

Section 2.4.1 Selection of substance 
potentially posing greatest hazard. 

Explains how to select the substance 
potential!)' posing the greatest hazard. 

Section 2.4.1.1 Toxicity factor. 
Explains how to assign toxicity values. 
Changes in the approach to scoring 
toxicity are discussed in section III D of 
this preamble. Table 2-4 (proposed rule 
Table 2-11) has been revised to make 
the assigned factor values linear rather 
than logarithmic values; however. the 
relationship among the values has not 
changed. A provision to always assign 
lead (and its compounds) an HRS 
toxicity factor value of 10,000 was 
added as a result of changes since the 
time of the proposed rule in the way 
EPA develops chronic toxicity values for 
.lead (i.e., reference doses, in units of 
intake (mg/kg-day), are no longer 
developed for lead). 

Section 2.4.1.2 Hazardous substance 
selection. Lists which factors are 
combined, in each pathway or threat, to 
select the hazardous substance 
potentially posing the greatest hazard. 
For each migration pathway, each 
substance eligible for consideration is 
evaluated based on the combination of 
toxicity· (human or ecosystem) and/or 
mobility, persistence, and ~ 
bioaccumulation (or ecosystem 
bioaccumulation) potential. The 
substances selected for each pathway or 
threat are those with the highest 
combined values. For the soil exposure 
pathway, the substance with the highest 
toxicity value is selected from among 
substances that meet the criteria for 
observed contamination for the threat 
being evaluated. The use of 
bioaccumulation in the selection of 
substances in the human food chain 
threat has changed as a result of the 
structural changes discussed above. In 
the proposed rule, only substances with 
the highest bioaccumulation values were 
evaluated for toxicity/persistence: in the 
fmal rule, the substance with the highest 
combined toxicity /persistence/ 
bioaccumulation value is selected in the 
human food chain threat of the overland 
flow/flood migration component. For the 
ground water to surface water·migration 
component, mobility_is also considered. 
This revised method better reflects the 
overall threat. 

Section 2.4.2 Hazardous waste 
quantity. Describes how to calculate the 
hazardous waste quantity factor value. 
as explained in section III D of this 
preamble. The explanation has been 
simplified from that presented in the 
proposed rule, and a discussion of 
unallocated sources has been added. A 
discussion clarifying the method for 
evaluating hazardous waste quantity in 
the soil exposure pathway was also 
added. and clarifying language on this 
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point was inserted throughout the 
subsections of t 2.4.2. Table 2-13 from 
the proposed rule bas been eliminated. 

Section 2.4.2.1 · Source hazardous 
waste quantity. Details the measures 
that may be considered in evaluating 
hazardous waste quantity for a source 
or area of observed contamination. 

Section 2.4.2.1.1 Hazardous 
constituent quantity. Explains how to 
assign a value to the hazardous 
constituent quantity factor. An 
explanation of the treatment of RCRA 
hazardous wastes has been added to 
clarify the scoring of these wastes. 
Table 2-5, Hazardous Waste Quantity 
Evaluation Equations (proposed rule 
Table 2-14). has been revised in several 
ways. The constant divisor of 10 has 
been moved from these eqilations and is 
now iiM:orporated into the factor values 
assigned using Table 2-6. Two types of 
surface impoupdments are now listed to 
ensure that buried surface 
impoundments are treated . 
appropriately. The term Htanks" has 
been added to containers other than 
drums· to clarify how tanks should be ·. 
evaluated .. Also, equations for 
calculating hazardous waste quantity 
based on area have been revised based 
on a study of waste site~. The study 
indicated that new depth assumptions 
should be used for some sources; the 
land treatment equation was revised 
based on data from the same sttidy 
about typical loading rates in land 
treatment operations. 

Section 2.4.2.1.2 Hazardous 
wastestream quantity. Explains how to 
assign a value for hazardous 
wastestream quantity based on the mass 
of the wastestream. An explanation of 
the treatment of RCRA hazardous 
wastes has been added to clarify the 
scoring of t"'lese wastes. 

Section 2.4.2.1.3 Volume. Explains 
how to assign a value for source volume. 

Section 2.4.2.1.4 Area. Explains how 
to assign a value for source area. 

Section 2.4.2.1.5 Calculation of 
source hazardous waste quantity value. 
Explains bow to assign a value to·source 
hazardous waste quantity. 

Section 2.4.2.2 Calculation of 
hazardous waste quantity factor value. 
Explains how to assign a factor value to 
hazardous waste quantity using Table 
2-6. The values in Table 2-6 include 
several changes. The cap applied to the 
factor value (i.e., the lowest hazardous 
waste quantity value required to assign 
the maximum factor value) has been 
increased to reflect more accurately the 
range of hazardous substance quantities 
fou.."ld at waste sites. The cap is set 
based on the maximum quantity found 
at current NPL sites. Rather than being 
assigned a maximum of 100, as in the 

· proposed rule, the assigned factor 
values range to 1,000,000. Each factor 
value less than the cap is assigned for 
quantities that range across two orders 
of magnitude. The two-order-of
magnitude ranges reflect the uncertainty 
in estimates of both quantity and . 
concentration of tlie hazardous 
substances in sources and associated 
releases as well as uncertainty in 
identifying all sources and associated 
releases. Using the ranges also 
simplifies documentation requirements. 
Non-zero values below 1 are rounded to 
1 to ensure that sites with small 
amounts of hazardous substances will 
receive a non-zero score for wMte 
characteristics. When hazardous 
constituent quantity data are 
incomplete, the minimum hazardous 
waste quantity factor value is 10, except 
for: (1) Migration pathways that have 
any target subject to Level I or II 
concentrations; and (2) migration 
pathways where there has been a 
removal action and the hazardous waste 
quantity factor value would be 100 or 
greater without cOnsideration of the 
removal action. In these cases, the 
minimum hazardous waste quantity 
factor value has been changed to 100 
(see sections III C and m Q above for 
further discussion of the new minimum 
values). 

Section 2.4.3 Waste characteristics 
factor category value. Explains how to 
assign a value to the waste 
characteristics factor category. As 
discussed above, the fmal waste 
characteristics factor value is capped at 
100 (1,000 with bioaccumulation 
potential). Values are assigned by 
placing the product of the waste 
characteristics factors into ranges of one 
order of magnitude, to a cap of lOS (1012 

if bioaccumulation potential is 
considered). 

section 2.4.3.1 Factor category 
value. Explains how to use Table 2-7 to 
assign a value to waste characteristics 
when bioaccumulation (or ecosystem 
bioaccumulation) potential is not 
considered. 

Section 2.4.3.2 Factor category 
value, considering bioaccumulation 
potential. Explains how to use Table 2-7 
to assign a value to waste 
characteristics when bioaccumulatiori 
(or ecosystem bioaccumulation} 
potential is considered. 

Section 2.5 Targets. Explains how 
targets factors are evaluated. This 
approach generally involves three levels 
of evaluation (Levell, LeveliL and 
Potential) and the use of media-specific 
concentration benchmarks, as discussed 
in section III H of this preamble. Level 
III has been dropped; use of benchmarks 
has been extended to all pathways and 

to factors that assign values to the 
nearest individual (well/intake). Also 
discusses assigning level based on 
direct observation and describes when 
tissue samples that do not establish 
actual contamination may be used iii 
comparisons to benchmarks. 

Section 2.5.1 Determination of level 
of actual contamination at a sampling 
location. Explains the approach used for 
evaluating the level of actual 
contamination at a sampling location; 
changes have been made to ~llow the 
level of actual contamination in the 
human food chain threat to be based on 
tissue samples from aquatic food chain 
organisms that cannot be used to 
establish an observed release. 

Section 2.5.2 Comparison to 
benchmarks. Lists benchmarks and 
explains how to determine whether 
benchmarks have been equalled or 
exceeded (see section m H of this -
preamble): changes have been made to 
allow the level of actual contamination 
in the human food chain threat to be 
based on tissue samples from aquatic 
food chain organisms that cannot be 
used to establish an observed release. 

Section 3 Ground Water Migration 
Pathway 

The ground water migration pathway 
evaluates threats resulting from releases 
or potential releases of hazardous 
substances to aquifers. The major 
changes specific only to this pathway 
include replacement of the depth to 
aquifer/hydraulic conductivity and 
sorptive capacity factors with travel 
time and depth to aquifer factors: a 
revised approach for assigning mobility 

· values; removal of the ground water use 
factors and their replacement by a 
resources factor; evaluation of the 
nearest well factor based on 
benchmarks; and revisions to scoring of 
sites having both karst and non-karst 
aquifers present. 

Section 3.0 Ground Water Migration 
Pathway. Descriptive text has been 
removed. Figure 3-1 l!as been revised to 
reflect revisions to the factors 
evaluated. and Table 3-1 has been 
revised to reflect the new factor 
category values throughout. 

Section 3.0.1 General 
considerations. The title has been 
changed. 

Section 3.0.1.1 Ground water target 
distance JimiL An explanation of the 
treatment of contaminated ground water 
p1umes with no identified source has 
been added. For these plumes, 
measurement of the target distance limit 
begins at the center of the area of 
observed ground water contnmination; 

--- ......... 
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the center is determined based on 
available data. 

"Section 3.0.1.2 Aquifer boundaries. 
Descriptive text has been removed. 

Section 3.0.1.2.1 Aquifer 
interconnections. Descriptive text has 
been removed as have examples of 
information useful for identifying aquifer 
interconnections. 

Section 3.0.1.2.2 Aquifer 
discontinuities. Descriptive text has 
been removed. 

Section 3.0.1.3 Karst aquifer. 
Descriptive text has been removed, and 
references to factors have been revised 
to reflect changes in factors. Text was 
added to clarify that k?rst aquifers 
underlying any portion of the sources at 
a site are given special consideration. 

Section 3.1 Likelihood of release. 
Descriptive text has been removed. 

Section 3.1.1 Observed release. 
Description of the criteria for 
establishing an observed release lias 
been revised as discussed in Section m 
G of this preamble. 

Section 3.1.2 Potential to release. 
Text has been revised to reflect changes 
in the factors evaluated and to clarify 
that karst aquifers underlying any 
portion of the sources at a site are given 
special consideration in evaluating 
depth to aquifer and travel time. 

Section 3.1.2.1 Containment. 
Explanatory text has been removed and 
the ground water containment table is 
referenced. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used in 
assigning containment factor values. 
This requirement has been added to 
-ensure .that very small, uncontained 
sources do not unduly influence the 
score. For example, a site might have a_ 
large, but highly contained source and a 
very small, uncontained source; without 
a minimum size requirement, potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement, the highest ground water 
containment factor value assigned to the 
sources at the site is used as the factor 
value. Table 3-2-Containment Factor 
Values for Ground Water Migration 
Pathway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into the body of the rule. 

Section 3.1.2.2 Net precipitation. A 
new map. has been added as Figure 3-2 
to assign net precipitation factor values. 
The equation for calculating monthly 
potential evapotranspiration was 
clarified. Descriptive teYt has been 
removed. 

Section 3.1.2.3 Depth to aquifer. As 
described in section ill L of this 
preamble, the depth to aquifer factor has 
replaced the sorptive capacity factor 
and is no longer combined in a matrix 
with hydraulic conductivity for scoring. 
Table ~ is new and provides the factor 
values. The depth to aquifer factor 
reflects the geochemical retardation 
capacity of the subsurface materials, 
which generally increases as the depth 
increases. Depth to aquifer factor values 
are assigned to three depth ranges. 
Clarifying language was added related 
to karst aquifers. 

Section 3.1.2.4 Travel time. As 
discussed in section ill L of this 
preamble, this factor replaces the depth 
to aquifer/hydraulic conductivity factor 
and is based on the least conductive 
layer(s) rather than on the conductivities 
of all layers between the hazardous 
substances and the aquifer. Table 3-7 
has been revised to reflect these 
changes. Table 3-5 from the proposed 
rule has been renumbered as Table 3-6. 
Text on how to obtain information to 
score this factor has been removed. 
Clarifyin_g language was added related 
to karst aquifers. 

Section 3.1.2.5 Calculation of 
potential to release factor value. Text 
has been revised to reflect new factor 
names. 

Section 3.1.3 Calculation of 
likelihood of release factor category 
value. New maximum value of 550 
based on observed release has been 
added. 

Section 3.2 Waste characteristics. 
Descriptive text has been removed. 

Section 3.2.1 Toxicity/mobility. 
Descriptive text has· been removed. 

Section 3.2.1.1 Toxicity. References 
§ 2.4.1.1. 

Section 3.2.1.2 Mobility. As 
discussed in sections ill F and ill P of 
this preamble, the method for assigning 
mobility values to hazardous substances 
has been revised. Table 3-8 has been 
revised. Mobility vaiues are now linear 
rather than Ca.tegorical place holders 
and are assigned in a matrix combining 
water solubility and distribution 
coefficients. Mobility values may now 
vary by aquifer for a specific hazardous 
substance. The maximum mobility value 
is no longer assigned based on observed 
release by direct observation. A factor 
value of 0 is no longer assigned for 
mobility, as had been the case under the 
proposed rule, where categorical place
holder values were used; because 
mobility is now multiplied by toxicity 
and hazardous waste quantity, assigning 
a 0 value would result in a pathway 
score of 0. This result could understate 
the risk posed by a site with a large 
volume of highly toxic hazardous 

substances with low mobility. 
Furthermore, given the uncertainties 
about estimates of mobility in ground 
water and their applicability in site
specific situations, EPA determined that 
a 0 value should not be assigned to the 
mobility factor under any conditions. 

· Section 3.2.1.3 Calculation of 
toxicity/mobility factor value. Text has 
been simplified. Table 3-9 (proposed 
rule Table 3-10), the matrix for assigning 
factor values, has been revised to reflect 
the linear nature of the assigned values. 
Values for a specific hazardous 
substance may now vary by aquifer. 

Secti(Jn 3.2.2 Hazardous waste 
quantity. References § 2.4.2. 

Section 3.2.3 Calculation of waste 
characteristics factor category value. 
Text has been revised to indicate the 
multiplication of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 3.3 Targets. Text has been 
revised to reflect the new names for 
factors. Descriptive text has been 
removed. Table 3-10 (Table 3-12 in the 
proposed rule) has been modified to list 
the revised benchmarks in this pathway. 

Section 3.3.1 Nearest well. Title has 
been changed from maximally exposed 
individual. Text has been added to 
explain how to evaluate nearest wells 
with documented contamination (at · 
Level I arid IT) and those potentially 
contaminated. Text was added to assign 
Level IT contamination to any drinking 
water well where an observed release 
was established by direct observation. 
This section also explains how to 
evaluate wells drawing from karst 
aquifers. Table 3-11 has been renamed 
and the factor values have been 
changed. See section ill B of this 
preamble for a discus.sion of the changes 
to assigned values for this factor. 

Section 3.3.2 Population. As 
discussed-in section ill H, population is 
evaluated using health-based 
benchmarks for drinking water. For 
populations potentially exposed, 
population ranges are used to evaluate 
the factor. This section explains whom 
to count for population. Populations 
served by wells whose water is blended 
with that from other drinking water 
sources are to be apportioned based on 
the well's relative contribution to the 
total blended system. The rule includes 
instructions on the type of data to use 
when determining relative contributions 
of wells and intakes. This change is 
intended to reflect more accurately the 
exposure to populations through 
blended systems. The rule also includes 
instructions on how to apportion 
population for systems with standby 
wells or standby surface water intakes. 
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Section 3.3.2.1- Level of 
contamination. Explains how to 
evaluate population based on 
concentrations of hazardous substances 
in samples. Text was added to assign 
Level IT contamination to any drinking 
water wells where there is an observed 
release by direct observation. 

Section 3.3.2.2 Levell 
concentrations. Explains how to 
evaluate populations exposed to Levell 
concentrations. The scoring cap was 
eliminated, and the multiplier (i.e .• 
weight) is now 10. 

Section 3.3.2.3 Levell/ 
concentrations. Explains how to 
evaluate populations exposed to -Level IT 
concentrations. The scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1. 

Section 3.3.2.4 Potential 
contamination. Explains how to assign 
values to populations potentially 
exposed to contamination from the site. 
The formula for calculating population 
values has been modified to reflect both 
the revised method for evaluating karsf 
aquifers (see below) and the use of 
distance-weighted population values 
from Table ~12, which has been added 
to assign distance-weighted values for 
populations in each distance category. 
The values are determined for each 
distance category and are then added 
across distance categories, and the sum 
is divided by 10 to derive the factor 
value for potentially contaminated 
population. The assigned values in 
Table ~12 were determined by 
statistical simulation to yield the same 
population value, on average, as the use 
of the formulas in the proposed rule. The 
use of range values has been adopted as 
part of the simplification discussed in 
section m A The rounding rules have 
also changed. The method for evaluating 
karst aquifers has been simplified and is 
explained in this section. Table 3-14 in 
the proposed rule, which included 
dilution weighting factors for the general 
case and for two special cases. has been 
removed, and the two special karst 
cases are no longer evaluated. (The 
generally applicable dilution factors for 
karst have not changed and are all 
incorporated into the distance-weighted 
population values in Table 3-12.) The 
scoring cap was eliminated, and the 
multiplier (i.e., weight) is now 0.1. 

Section 3.3.2.5 Calculation of 
population factor value. Has been 
revised to reflect the changes in t..'te 
evaluation of actually contaminated 
wells. The rounding rule has also been 
changed. and the scoring cap was 
eliminated. 

Section 3.3.3 Resources. Describes 
how points are assigned to resource 
uses of grou.:1d water. Points may be 

assigned if there are no drinking water 
wells within the target distance limit, 
but the water is usable for drinking 
water. This scoring allows for 
consideration of potential future uses af 
the aquifers. (See section ill I of this 
preamble for a discussion of the relative 
weighting of these factors.) 

Section 3.3.4 Wellhead protection 
area. Explains how to assign values to 
this factor. The maximum value is 
assigned when a source or an observed 
release lies partially or fully '11\'ithin a 
wellhead protection area applicable to 
llte aquifer being evaluated, and this 
value has been changed from 50 to 20 to 
adjust for scale changes. A new 
criterion for scoring this factor has been 
added. If a wellhead protection area 
applicable to the aquifer being 
evaluated is within the target distance 
limit and neither of the other conditions 
is met, a value of five is assigned. This 
change allows the HRS to place a value 
en the resource. 

Section 3.3.5 Calculation of targets 
factor category value. Has been revised 
to reflect changes in the factor names. 
The rounding rule has been changed, 
and the scoring cap was eliminated. 

Section 3.4 Ground water migration 
score for ap aquifer. Text has been 
revised to reflect the new divisor for 
normalizing pathway scores. 

Section 3.5 Calculation of ground 
water migration pathway score. Text 
has been simplified. 

In addition to the above noted 
changes. the sorptive capacity factor has 
been eliminated and replaced by the 
depth to aquifer factor. as have the 
tables used to assign values to this 
factor (Tables 3-6 and ~7 in the 
p!Oposed rule). The ground water use 
factors have also been eliminated as 
have the tables used to assign their 
values (Tables 3-15 and 3-16 in the 
proposed rule). Figures 3-2, 3-3, and 3-4 
and Tables 3-4. 3-8, 3-9, 3-13 of the 
proposed rule have been removed . 

Section 4 Surface Water Migration 
Pathway 

The surface water migration pathway 
evaluates threats resulting from releases 
or potential releases of hazardous 
substances to surface water bodies. One 
major change to this pathway is the 
addition of a new component for scoring 
ground water discharge to.surface 
water: either this component or the 
overland flow/flood migration 
component or both may be scored. For 
each component, three threats are 
evaluated: drinking water threat, human 
fcod chain threat, and environmental 
threat. Other major char.ges specific to 
this pathway include elimination of the 
recreational use t!-...reat; simplification cf 

overland flow potential to release 
factors; modifications to the human food 
chain threat including addition of a food 
chain individual; modifications to the 
treatment of bioaccumulation potential 
and addi~ion of a similar factor, 
ecosystem bioaccumulation potential, to 
the evaluation of the environmental 
threat; modifications to the persistence 
factor; revisions to the dilution weights; 
additions of benchmarks, extension of 
benchmarks to evaluation of the nearest 
intake, and addition of levels of 
contamination to the human food chain_ 
targets; modifications to criteria for 
establishing actual food chain 
contamination; elimination of the 
surface water use factor: addition of a 
resources factor to the targets 
evaluation in the drinking water threat; 
and revisions to sensitive environments. 

Section 4.0 Surface Water Migration 
Pathway. New structure of the pathway 
is explained. Descriptive text has been 
removed. Figure 4-1 has been re,,;sed to 
reflect revisions to the factors 
evaluated. and Table 4-1 has been 
revised to reflect the new factor . 
category values throughout. 

Section 4.0.1 Migration components. 
Explains how to score the two migration 
components. 

Section 4.0.2 Surface wate!' 
categories. A definition of coastal tidal 
waters bas been added. Some surface 
water bodies that belong in this new 
category were listed in other categories 
in the proposed rule (e.g., bays and 
wetlands contiguous with oceans). 
Isolated perennial wetlands have been 
added to the definition of lakes; salt 
water h'arbors largely protected by 
seawalls have been removed from tlJe 
definition of lakes. Ocean has been 
defmed more precisely as areas 
seaward from the baseline of the 
Territorial Sea. Contiguous bays have 
been removed from, and wetlands 
contiguous to the Great Lakes have been 

- added to ocean and ocean-like bodies. 
These definitional cha."'lges/ 
clarifications more accurately reflect the 
different characteristics of the water 
bodies. 

Section 4.1 Overland flow !Pood 
migration cvmponent. As discussed_in 
section III M of this preamble, the 
surface water migration pathway has 
been divided into two components. The 
overland flow/flood component is 
essentially the surface water migration 
pathway as proposed except that the 
recreational use threat has been 
eliminated. 

Section 4.1.1 General 
considerations. Consists of several 
s~bsect:cns. 
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Section 4.1.1.1 Definition of the 
hazardous substance migration path for 
overland flow/flood migration 
component. Text has been simplified. 

Section 4.1.1,.2 Target distance limit. 
Explains target distance limits for sites 
in general and adds an explanation of 
how to calculate the target distance 
limit for contaminated sediments with 
no identified source. For these latter 
sources only, when there is a clearly 
defined direction of flow, the target 
distance limit is measured beginning at 
the observed sediment contamination 
farthest upstream; when there is no 
clearly defined direction of flow, the 
target distance limit is measured from 
the center of the area of observed 
sediment contamination. Discusses the 
determination of whether surface water 
targets are subject to actual or potential 
contamination. Also, text was added to 

-assign Level ll to targets subject to 
actual contamination based on direct 
observation. 

Section 4.1.1.3 Evaluation of the 
overland flow/flood migration 
component. Explains that for multiple 
watersheds, highest score assigned to a 
watershed is used instead of summing 
watershed scores as proposed. 

Section 4.1.2 Drinking water threat. 
Descriptive text has been removed. 

Section 4.1.2.1 Drinking water 
threat-likelihood of release. Text has 
been simplified to clarify when potential 
to release factors need to be evaluated. 

Section 4.1.2.1.1 Observed release. 
Text has been revised to reflect the 
changed maximUm value. 

Section 4.1.2.1.2 Potential to release. · 
Text has been revised to reflect the 
changed maximum value and has been 
simplified. 

Section 4.1.2.1.2.1 Potential to 
release by overland flow. Explains 
when overland flow potential to release 
is riot evaluated. 

Section 4.1.2.1.2.1.1 Containment. 
Text has been revised to reflect-changes 
in the numbering of the containment 
table. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used ir 
assigning containment values. This 
requirement has been added to ensure 
that very ltmall, uneontained sources do 
not unduly influence the score. For 
example, a site might have a large, but 
highly contained source and a very 
small, uncontained source; without a 
minimum size requirement, the potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no . 
source meets the minimum size 
requirement, the source with the highest 

surface water containment factor value 
is used. Descriptive text has been 
removed. Table 4-2, Containment Factor 
Values for Surface Water Migration 
Pathway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into this section of the 
final rule. . 

Section 4.1.2.1.2.1.2 Runoff. Text on 
evaluating rainfall has been simplified 
by removing explanatocy references. 
The runoff curve number has been 
simplified by substituting a soil group 
designation in its place. Table 4-4 
(proposed rule Table 4-2) has been 
revised to list only the soil group 
designations. Based on analyses of 
runoff and actual drainage area sizes, 
Table 4-3 (proposed PUle Table 4-3) has 
been revised by changing the divisions 
of drainage area size. Table 4-5 
(proposed rule Table 4-4) has been 
revised to reflect the changes related to 
the use of soil group designations. Table 
4-6 (proposed rule Table 4-5) has been 
revised so that the heading in the table 
reads Rainfall/Runoff Value; the values 
assigned have been adjusted on the 
basis of both the higher maximum value 
assigned to the factor category and the 
analyses described above. Explanatory 
text has been removed. 

Section 4.1.2.1.2.1.3 Distance to 
surface water. Values assigned to 
distance to surface water factor values 
in Table 4-7 (proposed rule Table 4-6) 
have been revised to adjust for the 
higher maximum assigned to the factor 
category. 

Section 4.1.2.1.2.1.4 Calculation of 
the factor value for potential to release 
by overland flo_w. Has not been changed 
except for assigned value. 

Section 4.1.2.1.2.2 Potential to 
release by flood. Descriptive text has 
been removed. 

Section 4.1.2.1.2.2.1 Containment 
[flood). Text in Table 4-8 (proposed rule 
Table 4-7) has been revised to 
incorporate new language on required 
documentation on containment. The 
requirement for certification by an 
engineer has been dropped. The new 
documentation requirements have been 
added to make the rule consistent with 
RCRA requirements. 

Section 4.1.2.1.2.2.2 Flood frequency. 
Values assigned to this factor by Table 
4-9 (proposed rule Table 4-8) have been 
revised to better reflect probabilities 
and to adjust for the higher maximum 
assigned to the factor category. 
Descriptive text has been removed. 

Section 4.1.2.1.2.2.3 Calculation of 
the factor value for potential to release 
by flood. Has been revised to reflect a 
minimum size requirement for sources. 

Section 4.1.2.1.2.3 Calculation of 
potential to release factor_value. Text 
has been simplified, and the assigned 
value has been changed. 

Section 4.1.2.1.3 Calculation of 
drinking water threat-likelihood of 
release factor category value. Text has 
been simplified. The maximum value 
has been changed, and the maximum for 
potential to release is no longer equal to 
the maximum for observed release. 

Section 4.1.2.2 Drinking water 
threat-waste characteristics. 
Descriptive text has been removed. 

Section 4.1.2.2.1 Toxicity/ 
persistence. Editorial changes have been 
made. 

Section 4.1.2.2.1.1 Toxicity. 
References § 2.4.1.1. 

Section 4.1.2.2.1.2 Persistence. As
discussed in section ill F of this 
preamble, several changes have been 
made to this factor, including the 
deletion of free-radical oxidation as a 
decay process and th_e inclusion of 
consideration of I<.... to account for 
sorption to sediments. Table 4-W 

_(proposed rule Table 4-9) has been 
revised to change the values assigned 
from categorical numbers to linear 
scales. The divisions among the half
lives for rivers, oceans, coastal tidal 
waters, and Great Lakes have changed 
based on a study of travel time, and the 
text has been modified to clarify the 
procedure for determining whether to 
base the persistence factor on lakes or 
on rivers, oceans, coastal tidal waters, 
and Great Lakes. A factor value of 0 is 
no longer assigned for persistence, as 
had been the case under the proposed 
rule, wliere categorical place-holder 
values were used; because persistence is 
now multiplied by toxicity and 
hazardous waste quantity~assigning a 0 
value would resUlt in a pathway score of 
0. This result could understate the risk 
posed by a site with a large volume of 
highly toxic hazardous substances with 
low persistence. Furthermore, given the 
uncertainties about half-life estimates 
and their applicability in site-specific 
situations, EPA determined that a 0 
value should not be assigned to the 
persistence factor under any conditions. 
The text has been modified to clarify 
selection of an appropriate default 
value~ Table 4-11-Persistence Values
Log I<.,... has been added. Descriptive 
text has been remqved. 

Section 4.1.2.2.1.3 Calculation of 
toxicity/persistence factor value. Table 
reference has been changed to reflect 
the change in numbering. Table 4-12 
(proposed rule Table 4-10) has been 
changed to reflect the multiplicative 
relationship. 
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Section 4.1.2.2.2 Hazardous waste 
quantity. References § 2.4.2. 

Section 4.1.2.2.3 Calcu!atii:m of 
drinking water threat-waste 
characteristics factor category •·alue. 
Text has been revised to indicate tJ1e 
multiplication of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 4.1.2.3 Drinking water 
threat-targets. Descriptive text has 
been removed. Text was added to 
assign Level ll to actUal contamination 
based on direct observation. 

Section 4.1.2.3.1 Nearest intake. Title 
and the factor name have been changed. 
:As discussed in Section ill B of this 
preamble, this factor is now assigned 
values based on -health-based 
benchmarks. Instructions fer how to 
assign dilution weights to closed lakes 
and lakes with no surface flow entering 
have been added. Table 4-13, Surface 
Water Dilution Weights (proposed rule 
Table 4-11}, has been revised to add 
more types of surface water bodies and 
to change the dilution weights. These 
changes have been made to reflect more 
accurately the flow ranges of water 
bodies and E!!e based on analysis of 
data on flow rates and dilution. 

Section 4.1.2.3.2 Population. As 
explained above, population is 
evaluated based on two levels of actual 
contamination. Targets potential.!y 
contaminated are dilution weighted and 
are assigned values based on ranges. 
Populations served by intakes which are 
blended with water from other drinking 
water sources are to be apportioned 
based on the intake's relative 
contribution to the total blended system. 
The rule includes instructions on the 
type of data to use when detennining 
relative contributions of intakes and 
wells. This change is intended to reflect 
more accurately the exposure of 
populations through blended systems. 
The rule also includes instructions on 
how to apportion population for systems 
with standby wells or standby su!face 
water intakes. 

Section 4.1.2.3.2.1 Level of 
contamination. Explains how to 
evaluate population based on the level 
of contamination to which th~y _are 
exposed. 

Section 4.1.2.3.2.2 Level I 
concentrations. Descriptive text has 
been removed. The scoril'l.g cap was 
eliminated, and the multiplier (i.e., 
weight) is now 10. 

Section 4.1.2.3.2.3 Level II 
concentrations. Text has been simplified 
and revised to reflect the changes 
discussed above. The scoring cap was 
eliminated, and the multiplier {i.e .. 
weight) is now 1. 

Section 4.1.2.3.2.4 Potential 
contamination. Equation used·to 
calculate this factor has been revised as 
discussed above. A new table, Table 4-
14, Dilution-Weighted Population Values 
for Potential Contamination Factor for 
Surface Water Migration Pathway, has 
been added to. assign values, which are 
then added across different surface 
water body types and divided by 10 to 
derive the value for potentially 
contaminated population. The assigned 
values in Table 4-14 for each population 
range category were determined by 
statistical simulation to yield the same 
population value, on average, as the use 
of the fonnulas in the proposed :rule. The 
use of range values has been added as 
pa;t of t.~e simplification discussed in 
section Ill A. The rounding rule has also 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e .. 
weight} is now 0.1. . 

Section 4.1.2.3.2.5 Calculation of 
population factor value. Explains how to 
combine values assigned to the three 
population groups. The rounding rule 
has also been changed, and the scoring 
cap was eliminated. 

Section 4.1.2.3.3 &sources. As 
discussed in section m J of this 
preamble·, this factor has been added to 
account for the potential impact of 
surface water contamination on 
resource uses. 

Section 4.1.2.3.4 Calculation of 
drinking water tbreat-targets factor 
category value. Has been revised to 
reflect the changes in this factor 
category. The rounding rule has also. 
been changed, and the scoring cap was 
eliminated. . 

Section 4.1.2.4 Calculation of 
drinking water threat score foro . 
watershed Text has been simplified. 
The divisor has changed. 

Section 4.1.3 Human food chain 
threat. Descriptive text has been 
removed. 

Section 4.1.3.1 Human food chain 
threat-likelihood of release. Section 
references have been changed. 

Section 4.1.3.2 Human food chain 
tlzreat-waste characteristics. Text has 
been simplified. 

Section 4.1.3.2.1 Toxicity/ 
persiste,;ce/bioaccumulation. Text has 
been simplified and modified because of 
the change in the use of 
bioaccumulation potential in selecting 
the substance potentially posing the 
greatest hazard. · 

Section 4.1.3.2.1.1 Toxicity. Has been 
changed to reference§ 2.4.1.1. Also 
changed so that evaluation of toxicity is 
not limited to substances with the 
highest bioaccumulation potential. 

Section 4.1.3.2.1.2 Persistence. 
Clarifies how to evaluate persistence for 

contaminated sediment sources, and 
adds coastal tidal waters as a category 
of surface water. Also changed so that 
evaluation of persistence is not limited 
to substances with the highest 
bioaccumulation potential. 

Section 4.1.3.2.1.3 Bioaccumulation 
potential. As described in section Ill M 
of this preamble, the method of 
accounting for bioaccwnulation 
potential in the selection of the 
substance potentially posing the greatest 
hazard has been changed. In the final 
rule, bioaccumulation potential is 
considered together with toxicity and 
persistence rather than as a primary 
selection criterion. This change was 
made because ali three factors are now 
scored on linear scales. In addition. 
where data exist, separate 
bioconcentration factor values are 
assigned for salt water and fresh water; 
the text now clarifies that the higher of 
these values is used for fisheries in 
brackish water and for sites with 
fisheries present in both sa it water and 
fresh water. The adjustment for 
biomagnification has been dropped 
because it tended to docble count 
bioaccumulation. Both Table 4-15 (Table 
4-14 in the proposed rule) and the text 
have been modified to clarify the data 
hierarchy for assigning bioaccwnulation 
potential factor va~ues. Also, Table 4-15 
now makes it clear that the assigned 
values for bioaccumulation potential are 
on a linear scale. 

Section 4.1.3.2.1.4 Calculation of 
toxicity /persistence/bioaccumulation 
factor value. Explains how to calculate 
a toxicity /persistence /bioaccumulation 
value. Table 4-16. Toxicity/Persistence/ 
Bioaccumulation, has been added to 
assign the factor value. 

Section 4.1.3.2.2 Hazqrdous waste 
quantity. References§ 4.1.2.2.2. 

Section 4.1.3.2.3 Calculation oj 
human food chain threat-waste 
characteristics factor category value
Text has been revised to indicate the 
multiplication of the toxicity /persistence 
and hazardous waste quantity factor 
values, subject to a maximun.. and the 
further multiplication of that product by 
the bioaccumuiation potential factor 
value, suoject to a maximum for this 
second product, and to reference the 
table for assigning the factor category 
va!ue. 

Section 4.1.3.3 Human food chain 
threat-targets. Has been revised to 
reflect addition of the new food chain 
individual and the deletion of the fishery 
use factor. As discussed in section ill M 
of this preamble, criteria for establishing 
a fishery subject to actual . 
contamination have been revised. Text 
was added to describe the additional 
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tissue samples that can be used to 
establish Level I contamination. 

Section 4.1.3.3.1 Food chain 
individual. As discussed in section ill M 
of this preamble, this factor is new. This 
section explains how to assign a value 
to the factor. 

Section 4.1.3.3.2 Population. Has 
been changed as discussed in section m 
M of this preamble. 

Section 4.1.3.3.2.1 Level I 
concentrations. The approach to 
calculating this factor value has been 
revised as discussed in section m M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 10. 

Section 4.1.3.3.2.2 Level II 
concentrations. Explains how to assign 
values as discussed in section m M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1. 

Section 4.1.3.3.2.3 Potential human 
food chain contamination. The approach 
to calculating this factor value has been 
revised as discussed in section m M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eliminated, and the mul~iplier (i.e., 
weight) is now 0.1. 

Section 4.1.3.3.2.4 Calculation of the 
population factor value. Text has been 
revised to omit the maximum. The 
rounding rule has been changed. and the 
scoring cap was eliminated. 

Section 4.1.3.3.3 Calculation of 
human food chain threat-targets factor 
category value. Explains how to 
calculate the targets value. The rounding 
rule has been changed, and the scoring 
cap was eliminated. 

Section 4.1.3.4 Calculation of human 
food chain threat score for a watershed. 
Text has been simplified. The divisor 
has changed. . 

Section 4.1.4 Environmental threat. 
Descriptive text has been removed. 

Section 4.1.4.1 Environmental 
threat-likelihood of release. Section 
references have been changed. 

Section 4.1.4.2 Environmental 
threat-waste characteris£J q, 

Descriptive text has been removed. 
Section 4.1.4.2.1 Ecosystem toxicity/ 

persistence/bioaccumulation. Text has 
been revised to include the addition of 
ecosystem bioaccumulation potential as 
a multiplicative factor. 

Section 4.1.4.2.1.1 Ecosystem 
toxicity. The approach for evaluating 
ecosystem toxicity has been revised. 
Additions have been made to the data 
hierarchy (see section m J of this 
preamble), and a default value of100 
was added to cover the situation where 
appropriate aquatic toxicity data were 

unavailable for all of the substances 
being evaluated. Table 4-19 (proposed 
rule Table 4-23) has been revised to 
make the factor linear and to eliminate 
the rating category of 0 (except when 
data are unavailable for a given 
substance); these changes make the 
ecosystem toxicity factor more 
(fonsistent with the toxicity factor in the 
other pathways and threats. Text was 
added to clarify the evaluation of 
ecosystem toxicity for brackish water. 

Section 4.1.4.2.1.2 Persistence. 
Section references have been changed. 
Clarifies how to evaluate persistence for 
contaminated sediment sources. and 
adds coastal tidal waters as a category 
of surface water. 

Section 4.1.4.2.1.3 Ecosystem 
bioaccumulation potential. As explained 
in section m J of this preamble, this 
factor is new for this threat and is 
evaluated similarly to (but with several 
key differences from) the 
bioaccumulation potential factor in the 
human food chain threat. 

Section 4.1.4.2.1.4 Calculation of 
ecosystem toxicity /persistence/ 
bioaccumulation factor value. Section 
references have been changed. Table 4-
20 (proposed rule Table 4-24) has been 
changed to reflect the changes in the 
values for the factors. Table 4-21, 
Ecosystem Toxicity /Persistence/ 
Bioaccumulation Values, is new and 
assigns values for the combined 
toxicity I persistence /bioaccumula tion 
factor. 

Section 4.1.4.2.2 Hazardous waste 
quantity. Section references have been 
changed. 

Section 4.1.4.2.3 Calculation of 
environmental threat-waste 
characteristics factor category value. 
Text has been revised to indicate the 
multiplication of the ecosystem toxicity/ 
persistence and hazardous waste 
quantity factor values, subject to a 
maximum, and the· further multiplication 
of that product by the ecosystem 
bioaccumulation potential factor value, 
subject to a maximum for this second 
product, and to reference the table for 
assigning the factor category value. 

Section 4.1.4.3 Environmental 
threat-targets. Descriptive text has 
been removed. 

Section 4.1.4.3.1 Sensitive 
environments. Explains how to evaluate 
sensitive environments. Table 4-22. 
Ecological-Based Benchmarks for 
Hazardous Substances in Surface 
Water, has been revised as described in 
section ill H of this preamble. The 
rounding rule has also been changed. 

Section 4.1.4.3.1.1 Level I 
concentrations. Explains the new 
method of evaluating wetlands based on 
wetland frontage, or, in some.situations, 

wetland perimeter. Table 4-23, SensitivP. 
Environments Rating Values, has been 
revised as discussed in section m J of 
this preamble. Table 4-24, Wetlands 
Rating Values for Surface Water 
Migration Pathway, has been added to 
assign values to wetlands based on the 
total length of wetlands. The scoring cap 
was eliminated, and the multiplier (i.e., 
weight) is now 10. 

Section 4.1.4.3.1.2 Level II 
concentrations. Has been revised to 
reflect the method of evaluating 
wetlands. The scoring cap was 
eliminated, and the muitiplier (i.e., 
weight) is now 1. 

Section 4.1.4.3.1.3 · Potential 
contamination. Has been revised to 
reflect the method of evaluating 
wetlands. The rounding rule has also 
been changed. the scoring cap was 
eliminated. and the multiplier (i.e .• 
weight) is now 0.1. 

Section 4.1.4.3.1.4 Calculation of 
environmental threat-targets factor 
category value. Has been revised to 
remove the maximum from the targets 
factor category. The rounding rule has 
also been changed. 

Section 4.1.4.4 Calculation of 
environmental threat score for a 
watershed. Divisor for the threat has 
changed. A cap of 60 was explicitly 
placed on the environmental threat 
score, which results in the same 
maximum possible threat score as in the 
proposed rule. (In the proposed rule, 
environmental threat targets were 
capped at 120, which resulted in an 
environmental threat score maximum of 
60.) However, in the final rule the targets 
category is uncapped and can score 
higher than 120 to compensate for low 
scores iil other factor categories. 

Section 4.1.5 Calculation of overland 
flow/flood migration component score 
for a watershed. Explains how to 
calculate the score for the watershed. 

Section 4.1.6 Calculation of overland 
flow/flood migration component score. 
Explains how to calculate the score for 
the compone~t based on the highest 
watershed score (in the proposed rule 
watershed scores were summed). 

Section 4.2 Ground water to surface 
water migration component. As 
discussed in section ill M of this 
preamble, this component has been 
added to the rule to account for 
contamination of surface water bodie~t 
through ground water migration of 
hazardous substances. Thus, all sections 
referring. to this component are new. 

Section 4.2.1 General 
considerations. 

Section 4.2.1.1 Eligible surface 
waters. Explains the conditions that . 
must apply before this component is 
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scored. In genei"al. this component is 
scored only when there is a surface 
water within one mile of a source. the 
top of the uppermost aquifer is at or 
above the bottom of the surface water, 
and no aquifer discontinnity is 
established between the source and the 
portion of surface water within one mile 
of the source. Exceptions are also 
explained. 

Section 4.2.1.2 Definition of the 
hazardous substance migration path for 
ground water to surface water migration 
component. Explains that the migration 
path is defined as shortest straight-line 
distance. within the aquifer boundary., · 
from a source to surface water. 

Section 4.2.1.3 Observed release of a 
specific hazardous substance to surface 
water in-water segment. Explains that 
before an observed release of an · 
individual hazardous substance can be 
established to the surface .water in- · · 
water segment, the substance must meet 
the criteria for an observed release both 
to ground water and to surface water 
(this requirement does not affect the 
actual scoring of observed release). Also 
clarifies the use of samples from the 
surface water in-water segment. 

Section 4.2.1.4 Target distance limit. 
Explains the criteria for determining the 
target distance limit and for establishing 
whether targets are subject to actual or 
potential contamination. 

Section 4.2.1.5 Evaluation of the 
ground water to surface water migrotion 
component. Explains the general 
approach for evaluating this component. 
Figure 4-2, Overview of Ground Water 
to Surfat:e Water Migration Component. 
is new. Table 4-25, which is new, 
provides the scoring sheets for this 
component. 

Section 4.2.2 Drinking water tl!reot. 
Explains the general approach for 
evaluating this threat. 

Section 4.2.2.1 Drinkhzg water . 
threat-likelihood of release. Explains 
the general approach for evaluating this 
factor category. 

Section 4.2.2.1.1 Observed release. 
Explains that scor..ng an observed 
release is based on releases to ground 
water. · 

Section 4.2.2..1.2 Potential to release. 
Explains that scoring is based on the 
scoring of potential release to uppermost 
aquifer. 

Section 4.2.2.1.3 Calculation of 
drinking water threat-likelihood of 
release factor ootegory value. Explains 
how to assign the factor category value. 

Section 4.2.2.2 Drinking water 
threat-waste characteristics. Explains 
the general approach for evaluating this 
factor category. 

Section 4.2.2.2.1 Toxicity/mobility/ 
persistence. Explains the approach for · 
evaluating these factors. 

Section 4.2.2.2.1.1 Toxicity. Explains 
that toxicity values are assigned to all 
hazardous substances available to 
migrate to ground water. 

Section 4.2.2.2.1.2 Mobility. Explains 
that the mobility value is assignerl to all 
hazardoos substances available to 
migrate to ground water. 

Section 4.2.2.2.1.3 Persistence. 
Explains that this factor value is 
assigned as in the drinking water ~t 
for the overland flow/flood migration 
component f« all hazardous substances 
available to migrate to ground water. 

Section 4.2.2.2.1.4 Calculation of 
toxicity /mobility /persistence foetor 
value. Explains that the factor value is 
the highest value assigned to any 
hazardous substance evaluated using 
Table 4-26, which is new. 

Section 4.2.2.2.2 · Hazardous waste 
quantity. Explains that hazardous waste 
quantity is calcnlated for hazardous 
substances available to migrate to 
ground ~ater. 

Section 4.2.2.2.3 Calculation of 
drinking water threat-waste 
characteristics factor category value. 
Explains how to calculate the factor 
category value. 

Section 4.2.2.3. Drinking water 
threat-ID.rgets. Explains the gena-al 
approacn for evaluating this factor 
category. 

Section 4.2.2.3.1 Nearest intake. 
Explains how to determine the dilution 
weight adjustment using Table 4-27, 
which was added. and bow to assign 
factor values. Figure 4-3 was added to 
illustrate determination of the ground 
water to surface water angle. (See 
section ill 0 of this preamble for a 
discussion of this adjustment.) 

Section 4.2.2.3.2 Population. This 
section .parallels other population factm· 
sections. 

Section 4.2.2.3.2.1 Level I 
concentrations. Parallels the population 
factor sections in the overland flow/ 
flood migration component. 

Section 4.2.2.3.2.2 Level II 
concentrations. Parallels the population 
factor sections in the overland flow I 
flood migration component. 

Section 4.2.2.3.2.3 Potential 
contamination. Parallels the population 
factor sections in the overland flow/ 
flood migration component, except for 
addition of the dilution weight 
adjustment. 

Section 4.2.2.3.2.4 Calculation of 
population factor value. Parallels other 
population factor sections. 

Section 4.2.2.3.3 Resources. Parallels 
other resou."CeS factor sections. 

Section 4.2.2.3.4 Calculation of the 
drin.ldng water threat-targets factor 
category value. Explains how to 
calculate the factor category vc.h.e. 

Section 4.2.2.4 Calculation of 
drinking water threat score for a 
watershed. Explains how to calculate 
the score for a watershed. 

Section 4.2.3 Human food chain 
threat. Lists the factors evaluated. . 

Section 4.2.3.1 Human food chain 
threat-likelihood of release. Explains 
how to assign the factor category value. 

Section 4.2.3.2 Human food chain 
threat-waste characteristics. Lists the 
factors evaluated. 

Section 4.2.3.2.1 Toxicity/mobility/ 
persistence/bioaccumulation. Explains 
how to calculate these factor values 
using Tabie 4-28, which is new. 

Section 4.2.3.2.1.1 · Toxicity. Explains 
how to calculate this factor value. 

Section 4.2.3.2.1.2 Mobility. Explains 
how to calculate this factor value. 

Section 4.2.3.2.1.3 Persistence. 
Explains how to calculate this factor 
value. 

Section 4.2.3.2.1.4 Bioaccumulction 
potentlol. Explains how to calculate this 
factor value. 

Section 4.2.3.2.1.5 Calculation of 
toxicity /mobility /persistence/ 
bioaccumulation factor value. Explains 
how to calculate this value using Tables 
3-9, 4-26, and 4-28. 

Section 4.2.3.2.2 Hazardous waste 
quantity. Explains how to assign the 
factor value. 

Section 4.2.3.2.3 Calculation of 
huma.n food chain threat-waste 
characteristics factor category value. 
Explains how to calculate this factor 
category value. 

Section 4.2.3.3 Human food chain 
threat-ta . .r·gets. Explains the factors to 
be evaluated. 

Section 4.2.3.3.1 Food chain 
individual. Explains how to assign the 
factor value. 

Section 4.2.3.3.2 Population. Explains 
how to calculate this factor value. 

Section 4.2.3.3.2.1 Level I 
concentrotioll$. Parallels the population 
factor in the human food chain threat for 
the overland flow/flood migration 
component. 

Section 4.2.3.3.2.2 Level II 
concentrations. Parallels the population 
factor in the human food chain threat for 
t..i.e overland flow/flood migration 
component. ' 

Section 4.2.3.3.2.3 Potential human 
food chain contamination. Parallels the 
population factor in the human food 
chain threat for the overland flow/flood 
component, except for addition of the 
dilution weight adjustment. 
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Section 4.2.3.3.2.4. Calculation of the 
population factor value. Explains how to 
calculate this factor value. 

Section 4.2.3.3.3 Calculation of ; 
human food chain threat-targets factor 
category value. Explains how to 
calculate this factor category value. 

Section 4.2.3.4 Calculation of human 
food chain threat score for a watershed. 
Explains how to calculate the score for a 
watershed. 

Section 4.2.4 Environmental threat. 
Lists the factors evaluated. 

Section 4.2.4.1 Environmental 
threat-likelihood of release. Explains 
how to calculate this factor category 
value. 

Section 4.2.4.2 Environmental 
threat-waste characteristics. Explains 
how to calculate this factor category 
value. 

Section 4.2.4.2.1 Ecosystem toxicity/ 
mobility/persistence/bioaccumulation. 
Explains how to calculate these factor 
values. 

Section 4.2.4.2.1.i Ecosystem 
toxicity. Explains how to caiculate this 
factor value. 

Section 4.2.4.2.1.2 Mobility. Explains 
how to calculate this factor value. 

Section 4.2.4.2.1.3 Persistence. 
Explains how to calculate this factor 
.value. 

Section 4.2.4.2.1.4 Ecosystem 
bioaccumulation potential. Parallels the 
ecosystem bioaccumulation evaluation 
in the overland flow/flood component, 
except expands the species considered 
as discussed in section Ill J. 

Section 4.2.4.2.1.5 Calculation of 
ecosystem toxicity /mobility I 
persistence/bioaccumulation factor 
value. Explains how to calculate this 
factor value using Tables 3-9, 4-29, and 
4-30, which were added. · 

Section 4.2.4.2.2 Hazardous waste 
quantity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.3 Calculation of 
environmental threat-waste 
characteristics factor category value. 
Explains how to calculate this factor 
category value. . 

Section 4.2.4.3 Environmental 
threat-targets. Expiei .. ~ how to 
calculate this factor category value. 

Section 4.2.4.3.1 Sensitive 
environments. Explains how to calculate 
this factor value. 

Section 4.2.4.3.1.1 Level I 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component. 

Section 4.2.4.3.1.2 Level II 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component. · 

Section 4.2.4.3.1.3 Potential 
contamination. Parallels factor sections 

in the overland flow/flood migration 
component. except for addition of the 
dilution weight adjustment. 

Section 4.2.4.3.1.4 Calculation of 
environmental threat-targets factor 
category value. Explains how to 
calculate the value for the factor 
category. 

Section 4.2.4.4 Calculation of 
environmental threat score for a 
watershed. Explains how to calculate 
this threat score for a watershed. 

Section 4.2.5 Calculation of ground 
water to surface water migration 
component score for a waterShed . 
Exp~ains how to calculate a watershed 
score for this component. 

Section 4.2.6 Calculation of ground 
water to surface water migration 
component score. Explains how to 
calculate this score based on the scores 
for watersheds evaluated for this 
component. 

Section 4.3 Calculation of surface 
water migration pathway score. · 
Explains how to assign the pathway 
score. 

IIi addition to the above noted 
changes, the recreational use threat has 
been eliminated. The drinking water use 
and other use factors have also been 
eliminated as have the tables (4-12 and 
4-13 in the proposed rule) that related to 
scoring these factors. Figures 4-1,4-2, 
and 4-3 as well as Tables 4-15, and 4-17 
through 4-22 from the proposed rule 
have been eliminated. 

Section 5 Soil Exposure Pathway 

The soil exposure pathway evaluates 
threats resulting from contamination of 
surface material. The major changes 
specific to this pathway include revision 
of the name of the pathway; elimination 
of children under seven as a population 
that must be counted and evaluated 
separately; addition of hazardous waste 
quantity to the waste characteristics 
factor category; inclusion of workers in 
the evaluation of resident population 
targets; weighting of resident population 
based on benchmarks; inclusion of the 
nearest individual factor in both the 
resident and nearby targets factor 
category; inclusion of a resources factor 
in the resident population evaluation; 
and revisions to the sensitive 
environments factor. 

Section 5.0 Soil Exposure Pathway. 
The name of the pathway has been 
changed from onsite exposure to soil · 
exposure. Descriptive text has been 
removed. Figure 5-1 has been revised to 
reflect revisions to the factors 
evaluated. Table 5-1 has been revised to 
reflect the new factor category values 
throughout, which were made more 
consistent with the other pathways. 

Section 5.0.1 General 
considerations. Has been revised to 
Feflect the redefmition of source, 
discussed in section Ill N of this 
preamble. The methods for establishing 
areas of observed contamination and for 
determining the hazardous substances 
associated with an area of observed 
contamination have been clarified. The 
instructions have been revised to make 
clear that any part of a site that is 
covered by a permanent or otherwise 
maintained impermeable material such 
as asphalt is not considered in 
evaluating the pathway. 

Section 5.1 . Resident population 
threat. Has been revised to specify 
when the resident population threat 
should be evaluated. The requirements 
state that this threat is scored when 
there is an area of observed 
contamination within the property 
boundary and Within 200 feet of a 
residence, school, day care center, or 
workplace, or within the boundaries of 
terrestrial sensitive environments and 
specified resources. 

Section 5.1.1 Likelihood of exposure. 
Text has been simplifie·d. 

Section 5.1.2 Waste characteristics. 
Evaluation of waste characteristics has 
been changed to include hazardous 
waste quantity as well as toxicity. 
Hazardous waste quantity was added to 
the factor category in response to 
comments that the pathway did not 
consider the dose relationship; the 
combination of hazardous waste 
quantity and toxicity is a surrogate for 
that relationship and makes the 
pathway more consistent with the rest 
of the rule. The text has been revised to 
reflect the change. 

Section 5.1.2.1 Toxicity. References 
the section explaining how to assign 
toxicity factor values. 

Section 5.1.2.2 Hazardous waste 
quantity. This section is new and 
explains how to assign a value to this 
factor. Table 5-2, Hazardous Waste 
Quantity Evaluation Equations for Soil 
Exposure Pathway, is a revision of 
Table 2-14 from the proposed rule. This 
table differs from Table 2-5 of the final 
rule because generally only the top two 
feet of an area of observed 
contamination are considered in 
evaluating the pathway. Landfills, 
contaminated soils, waste piles, land 
treatment areas, dry surface 
impoundments, and buried/backfilled 
surface impoundments, which can be 
evaluated based on their volume in 
Table 2-5, are evaluated for this 
pathway using the area measure 
because the area measure now has a 
two-foot depth built into the equation. 
Surface impoundments containing 
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hazardous substances present as liquids, 
tanks, and containers may be evaluated 
based on volume because it is possible 
that a person could wade, swim, reach, 
or fall to a depth greater than two feet. 

Section 5.1.2.3 Calculation of waste 
characteristics factor qategory value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 5.1.3 Targets. This factor 
category has been revised substantially. 
As discussed in section lli N above, the 
high-risk target population has been 
eliminated, and workers have been 
added as targets .. Table 5-3, Health
Based Benchmarks for Hazardous 
Substances in Soils, has been added to 
list benchmarks appropriate for this 
pathway. 

Section 5.1.3;1 Resident individual. 
The resident individual factor has been 
added for consistency with other 
pathways. 

Section 5.1.3.2 Resident population. 
Explains how to evaluate the resident 
population using health-based 
benchmarks, described in section ill H 
above, and how to estimate this · 
population. 

Section 5.1.3.2.1 Level I 
concentrations. Explains how to assign 
a value for this new factor. 

Section 5.1.3.2.2 Level II 
conc~ntrations. Explains how to assign 
a value for this new factor. 

Section 5.1.3.2.3 Calculation of 
resident population factor value. 
Explains how to calculate this factor 
value. 

Section 5.1.3.3 Workers. Explains 
how to evaluate workers. 

Section 5.1.3.4 Resources. Explains 
how to assign values if the area of 
observed contamination includes land 
used for commercial agriculture, 
commerqial silviculture, or commercial 
livestock grazing or production. 

Section 5.1.3.5 Terrestrial sensitive 
environments. The value assigned for 
this factor has been revised so that the 
value is based on the sum of the values 
assigned to terrestrial-sensitive 
environments in areas of observed 
contamination, rather than on the 
highest scoring terrestrial sensitive 
environment. The maximum value that 
can be assigned to this factor is limited, 
but is higher than under the proposed 
rule. The limit is determined by scoring 
the pathway With only sensitive 
environments in the targets factor 
category; the pathway score under these 
conditions may not exceed 60 points. 
The sensitive environments listed in 
Table 5-5 have been modified. The text 
has been simplified and references 
changed to correspond to changes in the 

rule. The rounding rule has been 
changed. 

Section 5.1.3.6 Calculation of 
resident population targets factor 
category value. Explains how to 
calculate the factor category value from 
the revised factors. The rounding rule 
has been changed. 

Section 5.1.4 Calculation of resident 
population threat score. Has only minor 
editorial changes. 

Section 5.2 Nearby population 
threat. Introductory text has been 
clarified. 

Section 5.2.1 Likelihood of exposure. 
Lists the factors evaluated. 

Section 5.2.1.1 Attractiveness/ 
accessibility. As explained in section lli 
N of this preamble, the name of this 
factor has changed as have the criteria 
used to assign values. This factor now 
emphasizes the use of the area by the 
general public. Descriptive text has been 
removed. Table 5-6 (proposed rule 
Table 5-4) has been changed by 
redefining the criteria and the assigned 
values, and by adding a value of 0 for 
sites that are physically inaccessible to · 
the public. 

Section 5.2.1.2 Area of 
contamination. The title of this section 
has been changed. This factor is now 
based solely on area of contamination, 
which relates to the likelihood of 
exposure, unlike hazardous waste 
quantity, which serves as part of the 
surrogate for dose. Values are assigned 
using Table 5-7, which is new. 

Section 5.2.1.3 Likelihood of 
exposure factor category value. Text 
has been revised to reflect the new 
names of the factors. Table 5-8 
(proposed rule Table 5-5) has been 
revised in response to the changes noted 
above for the attractiveness/ 
·accessibility and area of contamination 
factors. 

Section 5.2.2 Waste characteristics. 
Text has been revised to reflect changes 
in the factor category. 

Section 5.2.2.1 Toxicity. Explains . 
how to evaluate the toxicity factor for 
the nearby population threat. 

Section 5.2.2.2 Hazardous waste 
quantity. This section is new, as is 
consideration of this factor in this 
threat. As discussed above, this factor 
has been added in response to 
comments and to make the pathway 
more consistent with the other 
pathways. The section explains how to 
assign the factor value. 

Section 5.2.2.3 Calculation of waste 
characteristics factor category value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values. subject to the new maximum. 

Section 5.2.3 Targets. Descriptive 
text has been removed. 

Section 5.2.3.1 Nearby individual. 
This section is new and explains how tc 
assign a value to the nearby individual 
(i.e., resident or student with shortest 
travel distance) if there is no resident 
individual. The factor has been added to 
make the nearby threat consistent with 
other pathways. Table 5-9, Nearby 
Individual Factor Values, is new. 

Section 5.2.3.2 Population within one 
mile. This section is new and includes 
the te~t that previously appeared under 
the Targets section. The section explains 
how to assign a value using Table 5-10. 
The text has been revised for clarity. 
Table 5-10, Distance-Weighted 
Population Values for Nearby_ 
Population Threat, is new. The table 
assigns distance-weighted values for
population in each travel distance 
category. Tne values in the table were 
determined by statistical simulation to 

'yield the same population. C?n average. 
as the use of the formulas in the 
proposed rule. The distance weights 
have been modified as follows: for 
travel distance of > 0 to lf4 mile, the 
assigned distance weight is 0.025; for 
> lf4 to lfz mile, 0.0125, and for > lfz to 1 
mile, 0.00625. The use of population 
ranges has been adopted as part of the 
simplification discussed in section lli A. 

Section 5.2.3.3 Calculation of nearby 
population targets factor category value. 
Text has been revised to reflect the 
changes in the targets factor category 
and in the rounding rule. 

Section 5.2.4 Calfulation of nearby 
population threat score. Minor editorial 
changes only. 

Section 5.3 Calculation of the soil 
exposure pathway score. Has been 
changed to reflect the change in the 
value used as a divisor. 

In addition to the above noted 
changes, Figures 5-2 and 5-3 and Tables 
5-4 an.d 5-6 from the proposed rule have 
been removed. 

Section 6 Air Migration Pathway 

The air migration pathway evaiuates 
the relative threat resulting from 
releases or potential releases of 
hazardous substances, either as gases or 
particulates, to the air. The major 
changes specific to this pathway include 
separate evaluation of gas and 
particulates in the likelihood to release 
factor categorY; inclusion of benchmarks 
to evaluate population and the nearest 
individual; weighting of sensitive 
environments based on actual or 
potential contamination; revision of the 
distance weights; deletion of the land 
use factor and inclusion of a resources 
factor in the evaluation of population: 
and revisions to the mobility factor. 
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Section 6.0 Air Migration Pathway. 
Descriptive text has been removed. 
Figure 6-1 has been revised to reflect 
revisions to the factors evaluated, and 
Table 6-1 has been revised to reflect the 
new factor category values throughout' 

Section 6.1 Likelihood of release. 
Has been revised to eliminate 
explanatory text and to add instructions 
about which factors to evaluate for this 
factor category. 
· Section 6.1.1 Observed release. As 

discussed in section ill G of this 
preamble, the specific criteria have been 
revised. 

Section 6.1.2 Potential to release. As 
explained in section m 0 of this 
preamble, the method for evaluating this · 
factor has been revised. Gas potential to 
release and particulate potential to 
release are evaluated separately. The 
explanatory text has ~en removed. 

Section 6.1.2.1 Gas potential to 
release. Explains how this factor is 
e"Jaluated. Table 6-2 (proposed rule 
Table 2-3) has been revised to apply 
caly to the gas potential to release 

-f .ctors. 
Section 6.1.2.1.1 Gas containment 

Descriptive text has been removed. 
Table 6-,3 (proposed rule Table 2-5} has 
been simplified. The depth requirements 
and other containment requirements 
have been revised based on public 
comment, the field test, and a re1riew of 
recent information on covering systems. 
Consideration of biogas releases has 
been added. Assigned values have been 
revised and also reflect the revised 
maximum value for the factor. 

Section 6.1;2.1.2 Gas source o/IJe. 
New source types have been added to 
Table 6-4 (proposed rule Table 2-6), and 
the assigned values have been revised. 
As explained in section m 0 of this 
preamble, new source types and 
subgroups for specific types have been 
added. in response to comments and the 
field test. to make this factor easier to 
evaluate. Treatment of sources when no 
source meets the minimum size has been 
clarified. , 

Section 6.1.2.1.3 Gas migration 
potential. As explained in section III 0 
of this preamble, this section has been 
renamed and the approach for assigning 
values changed slightly. This section -
explains how to assign values to each 
substance and subsequently to the 
source using Tables 6-5, 6-6, and 6-7. 
Dry soil relative volatility has been 
removed as a measure of gas migration 
potential. The footnotes have been 
removed from Table 6-5 (proposed rule 
Table 2-7) and the name has been 
changed to "Values for Vapor Pressure 
and Henry's Constant" The titles of 
Tables 6-6 and 6-7 have been changed. 
The values assigned have also been 

changed to reflect the revised maximum 
value for the factor category. Descriptive 
text has been removed. 

Section 6.1.2.1.4 Calculation of gas 
potential to release value. Explains how 
to calculate this value. · 

Section 6.1.2.2 Particulate potential 
to release. Explains how this factor is 
evaluated. Table &-8 (proposed rule 
Table 2-3) has been revised to apply 
only to the particulate potential to 
release factors. · 

Section 8.1.2.2.1 Particulate 
containment References Table 6-9 
(Table 2-5 from the proposed rule). The 
criteria and values assigned using this . 
table have been changed, as discussed 
in section m 0 of this preamble. 
Considerations of depth have been 
added for particulates. . . 

Section 8.1.2.2.2 Particulate source 
type. In response to comments, new 
kinds of source types and subgroups of 
source types have been added to make 
this factor easier to score. The values 
assigned have been revised to reflect the 
cha.'1ged factor category maximum. 
Treatment of sources when no source 
meets the minimum size has been 
clarified. 

Section 6.1.2.2.3 Particulate 
migration potential. Has been renamed. 
Des¢ptive text has been removed. 
Proposed rule Figure 2-3 has been 
si.'llplified. expanded. and renumbered 
as Figure 6-2. Proposed tule Table 2-9 
has been renumbered as Table 6-10. 

Section 6.1.2.2.4 Calculatio~ of 
particulate potential to release value. 
Describes how to calculate this value. 

Section 6.1.2.3 Calculation of 
potential to release factor value for the 
site. Text has been simplified and 
modified to account for gas and 
particulate potential to release. 

Section 6.1.3 Calculation of 
likelihood of release factor category 
value. Describes calculation procedure. 

Sec/ion 6.2 Waste characteristics. 
Descriptive. text has been removed. 

Section 6.2.1 Toxicity/mobility. Text 
has been simplified. 

Section 6.2.1.1 Toxicity. Descriptive 
text has been removed and § 2.4.1.1 is 
referenced. 

Section 6.2.1.2 MobHity. As 
explained in section ill F of this 
preamble, the scoring of this factor has 
changed. Gas mobility is now based 
only on vapor pressure. The maximum 
value assigned for particulate mobility is 
no longer the same as the maximum 
assigned for gas mobility. The 
particulate mobility values are assigned 
based on F'J.gUre 6-3 or the equation in 
the text along with Table 6-12. The . 
values assigned have been put on linear 
scales to be consistent with the new 
structure of the waste characteristics 

factor category. The text has been 
simplified. 

Section 6.2.1.3 Calculation of 
toxicity/mobility factor value. Table 6-
13, proposed rule Table 2-12, the matrix 
for assigning toxicity/mobility factor 
values has been revised to reflect the 
changes in values assigned to both 
factors. 

Section 6.2.2 Hazardous waste 
quantity. Descriptive text has been 
removed and § 2.4.2 is referenced. 

Section 6.2.3 Calculation of waste 
characteristics factor category value. 
The text has been revised to indicate the 
multiplication of the component factors, 
the new maximum value, and the table 
used to assign the factor category value. 

Section 6.3 Targets. The target 
distance limit has been modified to 
include targets beyond four miles when 
an observed release extends beyond 
that distance. Text has been added to 
explain how to evaluate populations and 
sensitive e."lvironments exposed to 
actual contamination. Text was added 
to clarify that actual contamination 
based on an observed release 
established by direct observation should 
be considered Levelll. Table S-14, 
Health-Based Benchmarks for · 
Hazardous Substances in Air, has been 
added to list the benchmarks used for 
this pathway. Table 6-15, Air Migration 
Pathway Distance Weights (proposed 
rule Table 2-16), has been revised to 
reflect changes in the distance weights 
discussed in section m 0 of this 
preamble. 

Section 6.3.1 Nearest individual. The 
title has been changed from maximally 
exposed individual. As discussed above, 
this factor is now evaluated based on 
actual contamination and potential 
contamination. The name of Table 6-16 
(proposed rule Table 2-15) has been 
changed and the values have been 
revised based on changes to the 
distance weights. Descriptive text has 
been removed. 

Section 6.3.2 Population. Evaluation 
of population based on health-based 
benchmarks has been added as 
discussed in section III H of this 
preamble. 

Section 6.3.2.1 Level of 
contamination. Explains how to 
evaluate population based on 
concentrations of hazardous substances 
in. samples. 

Section 6.3.2.2 Level I 
concentrations. Explains how to 
evaluate populations exposed to Level I 
concentrations. The scoring cap was 
eliminated. and the multiplier (i.e., 
weight) is now 10. 

Section 6.3.2.3 Levell/ 
concentrations. Explains how to 
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evaluate populations exposed to Level II 
concentrations. 

Section 6.3.2.4 Potential 
contamination. Explains how to assign 
values to populatio~s potentially 
exposed to contamination from the site. 
The formula for calculating population 
values has been revised. Table ~17, 
which assigns distance-weighted values 
for populations in each distance 
category, has been added. The values in 
the table were determined by statistical 
simulation to yield the same population, 
on average, as the use of the fonilulas in 
the proposed rule. The _use of population 
ranges has been adopted as part of the 
simplification discussed in section m A. 
The rounding rule has been changed, the 
scoring cap was eliminated, and the 
multiplier (i.e., weight) is now 0.1. 

Section 6.3.2.5 Calculation of the 
population factor value. Explains how to 
calculate the factor value. The scoring 
cap was eliminated. 

Section 6.3.3 Resources. Explains 
how to assign points to resources, which 
in this pathway is based-on the presence 
of commercial agriculture, commercial 
silviculture, and major or designated 
recreation areas. 

Section 6.3.4 Sensitive 
environments. Explains how sensitive 
environments are evaluated based on 
actual and potential contamination. The 
maximum value that can be assigned to 
this factor is limited, but is greater than 
in the proposed rule. The limit is -
determined by scoring the pathway with 
only sensitive environments in the 
targets factor category; the pathway 
score under _these conditions may not 
exceed 60 points. 

Section 6.3.4.1 Actual 
contamination. Explains how to assign 
factor values for sensitive environments 
subject to actual contamination and how 
to assign values to wetlands based on . 
total acreage. A new Table ~18, 
Wetlands Rating Values for the Air 
Migration Pathway, has been added to 
assign values to wetlands based on 
acreage. 

Section 6.3.4.2 Potential 
contamination. Explains how to 
calculate the factor value for potentially 
contaminated sensitive environments 
and how to assign values to wetlands 
based on total acreage within each 
distance category. The rounding rule has 
been changed. 

Section 6.3.4.3 Calculation of 
sensitive environments factor value. 
Explains how to calculate the factor
value. The rounding rule has been 
changed. 

Section 6.3.~ Calculation of targets 
factor category value. Text has been 
revised to r~flect the new names for 
factors. 

Section 6.4 Calculation of air 
migration pathway score. Text has been 
revised to reflect the new divisor. 

In addition to the above noted 
changes, the land use factor. Figure 2-2, 
and Tables 2-2, 2-3, 2-13, 2-17, and 2~19 
in the proposed rule have been removed. 

Section 7 Sites Containing Radioactive 
Substances 

This entire part of the rule is new, As 
discussed in section m E of the 
preamble, this section has been added 
to provide direction on evalJJating sites 
containing radioactive substances. 
Table 7-1lists factors evaluated 
differently for such sites. 

Section 7.1 Likelihood oT release/ 
likelihood of exposure. Explains the 
approach to evaluating the factor 
category. • 

Section 7.1.1 Observed release/ 
observed contamination. Explains how 
to evaluate pbserved release (observed 
contamination) for radionuclides. The 
evaluation differs for radionuclides that 
occur naturally or are ubiquitous in the 
environment, for man-made 
tadionuclides without ubiquitous 
background concentrations in the 
enVironment, and for gamma-emitting 
radionuclides in the soil exposure 
pathway. This section also explains-the 
appropriate procedures for sites with 
mixed radioactive and other hazardous 
substances. 

Section 7.1.2 Potential to release. 
Explains that potential to release factors 
are evaluated on the physical and 
chemical properties of radionuclides, not 
their radioactivity. 

Section 7.2 Waste characteristics. 
Lists the factors evaluated. 

Section 7.2,1 Human toxicity. 
Explains how to assign toxicity values 
to ~:adioactive substances and describes 
appropriate procedures for sites -
containing mixed radionuclides and 
other hazardous substances. 

Section 7.2.2 Ecosystem toxicity. 
Explains that ecosystem toxicity for 
radionuclides is assigned a value in the 
same way as is human toxicity except 
that the default value is 100 rather than 
1,000. 

Section 7.2.3 Persistence. Explains 
that radioactive substances are assigned 
persistence values based solely on half
life-radioactive half-life and 
volatilization half-life. Explains how to 
evaluate persistence for mixed 
radioactive and other hazardous 
substances. 

Section 7.2.4 Selection of the 
substance potentially posing greatest 
hazard. The section explains how to 
select the substance potentially posing 
the greatest hazard. 

Section 7.2.5 Hazardous waste 
quantity. Explains how to evaluate the 
hazardous waste quantity factor for 
sites containing radioactive substances. 

Section 7.2.5.1 Source hazardous 
waste quantity for radionuclides. 
Describes differences between the 
migration pathways and the soil 
exposure pathway. 

Section 7.2.5.1.1 Radionuclide 
constituent quantity (Tier A). Explains 
how to evaluate radionuclide 
constituent quantity for radionuclides.-

Section 7.2.5.1.2 Radionuclide 
wastestream quantity (Tier B). Explains 
how to evaluate radionuclide 
wastestream quantity for radionuclides. 

Section 7.2.5.1.3 Calculation of 
source hazardous waste quantity value 
for radionuclides. Explains how to 
assign a source value. 

Section 7.2.5.2 Calculation of 
hazardous waste quantity factor value 
for radionuclides. Explains how to 
calculate the hazardous waste quantity 
factor value for radionuclides and 
describes use of the minimum value, 
which is either 10 or 100 (as described in 
section 2.4.2.2 above). 

Section 7.2.5.3 Calculation of · 
hazardous waste quantity factor value 
for sites containing mixed radioactive 
and other hazardous substances. 
Explains how to calculate the factor 
value for these sites. 

Section 7.3- Targets. Explains how to 
evaluate targets at sites containing 
radioactive substances and sites 
containing radioactive and other 
hazardous substances. 

Section 7.3.1 Level of contamination 
at a sampling location. Explains how to 
determine the appropriate level of · 
contamination. 

Section 7.3.2 Selection of 
.benchmarks and comparisons with 
observed release/observed 
contamination. This section lists the 
benchmarks and explains how they are 
used in determining the level of 
contamination. 

V. Required Analyses 

A. Executive Order No.12291 

Under Executive Order No.12291, the 
Agency must judge _whether a regulation 
is "major" and thus subject to the 
requirement of a Regulatory Impact 
Analysis. The rule published today is· 
not major because the rule will not 
result in an effect on the economy of 
$100 million or more, will not result in 
increased costs or prices, will not have 
significant adverse effects on 
competition. employment. investment. 
productivity, and innovation, and will 
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not significantly disrupt domestic and 
export markets. 

To estimate the costs associated with 
the final rule, a final economic analysis 
entitled "Economic Impact Analysis of 
the Revised Hazard Ranking System" 
was prepared as an addendum to the 
December 1987 economic impact 
analysis (EIA) to incorporate new data. 
As in the January 1988 EIA, the total 
annual cost of implementing the final 
rule is estimated as a function of the 
number of Screening Sis (SS!) and 
Listing Sis (LSI) that will be conducted 
annually and the unit cost of each. In the 
January 1988 ElA, estimates of total 
costs were developed assuming 1,130 
SSis and 100 LSis would be conducted 
annually. The Agency now estimates 
that 1.100 Sis will be conducted 
annually (EPA is no longer using the 
terms SS! and LSi). The total annual 
cost is estimated to be $i8.8 million, the 
sum of the cost of conducting 1,000 Sis 
at a unit cost of$55,000, 70 Sis for NPL 
sites (without monitoring wells) at a unit 
cost of $100,000, and 30 Sis for NPL sites 
('"-·ith monitoring wells) at a unit cost of 
$160;000. 

To estimate the incremental cost of 
implementing the final revised version 

·of the HRS, the unit cost of conducting 
all preremediallisting activities using 
the current HRS from the January 1988 
EIA is updated. That cost was estimated 
to be $58,200 in the Janu~ry 1988 EIA, 
and was developed assuming the PA 
had already been conducted. The 1988 
estimate is a function of 480 hours of 
Field Investigation Team (FIT) technical 
time valued at $40 per hour and 30 
samples being evalua,ted a! a unit cost of 
$1,300 per sample. To comparetlie costs 
of the current HRS to those qeveloped 
above for the final revised-version of the 
HRS, the FIT technical time is valued at 
$50 per hour and each sample 
evaluation is estimated to cost $1,000. 
The revised total cost of conducting all 
listing activities beyond the PA for the 
cwTent HRS, therefore, is estimated to 
be $54,000. In addition, the average level 
of effort for a PA under the current HRS 
is estimated to be 60 hours, and the unit 
cost of the PA, assuming a $50 FIT 
hourly rate, is estimated to be $3,000. 

Based on these revisions. the annual 
cost of using the current HRS is 
estimated to be $65.4 million, the sum of 
the cost of conducting 2,000 PAs at a. 
unit cost of $3,000 ($6 million) and the 
cost of conducting 1,100 Sis at a unit 
cost of $54,000 ($59.4 million). Compared 
to the current HRS, the annual 
incremental cost of using the final 
revised version of the HRS is estimated 
to be $13.4 million. On the basis of this 
evaluation, implementing the final 

revised version of the HRS would not 
constitute a major rule, because the 
annual incremental cost of the final rule 
is less than $100 million. No negative · 
economic effects are anticipated from 
this rule. 

B. Regulatory Flexibility Determinatilm 

Appendix A of the December 1987 EIA 
includes an assessment of the ability of · 
responsible parties to pay the costs of 
HRS scoring under the current HRS and 
tire three alternative scoring 
mechanisms considered at that time. 
That analysis evaluated the impact of 
HRS costs under each ranking 
methodology on the financial viability of 
15 sample companies. Under that 
analysis, only the smallest sample firm 
(one with an average net income of 
$53,700} was· expected to have difficulty 
in paying the costs of conducting a 
complete SI under each of the 
alternative ranking scenarios. The new 
unit cost of a complete SI developed 
during the Phase I field test and used in 
this economic analysis falls within the 
range of costs already evaluated in 
appendix A of the December 1987 EIA. 
Given the previous analysis, EPA 
concludes that most sample firms are 
healthy enough financially to be able to 
afford the expenditures associated with 
HRS site inspections. Responsible 
Parties (RPs) that are financially similar 
to the smallest firm (Firm 15 in appendix 
A of the December 1987 RIA}. however, 
do not have the assets or the income to 
enable them to assume payments similar 
to the estimates derived for the SI done 
under the current HRS or the final 
re·.ised version of the HRS. 

The Regulatory Flexibility Act of 1980 
requires that Federal agencies explicitly 
cons'ider the effec;:ts of proposed and 
existing regulations on small entities 
and examine alternative regulations that 
would reduce significant adverse 
impacts on small entities. The small 
entities that could be affected by the 
revisions to the HRS are small 
businesses and small municipalities that 
are responsible for hazardous wastes at 
a site. Based on the updated analysis 
presented here, EPA concludes L'lat 
using-the final rule is unlikely to result 
in a significant impact on a substantial 
number of small entities. As discussed 
in the December 1987 EIA. this 
conclusion is drawn because small firms 
are no more or less likely to be 
responsible parties than are large firms. 

·In addition, when they are RPs, small 
firms usually are one of several 
companies responsible for a site and 
probably would not bear the full burden 
of liability for HRS expenditures and 
other cleanup costs .. 

C. Paperwork Reduction Act 

. The information collection 
requirements contained in this rule have 
been approved by the Office of 
Management and Budget (OMB) under 
the provisions of the Paperwork 
Reduction Act, 44 U.S.C. 3501 et seq., 
and has assigned OMB control number 
2050-0095. 

Public reporting burden for this 
collection of information is estimated to 
be 620 hours per response, including 
time for reviewing instructions, 
searching existing data sources, 
gathering and maintaining the data 
needed, and completing and reviewing 
the-collection of information. Send 
comments regarding the burden estimate 
or any other aspect of this collection of 
information, including suggestions for 
reducing this burden, to Chief, 
Information Policy Branch, PM-U.S. 
Environmental Protection Agency, 401 M 
St., SW., Washington, DC 20460; and thf! . 
Office of Information and Regulatory 
Affairs, Office of Management and 
Budget, Washington. DC 20503, marked 
"Attention: Desk Officer for EPA" 

D. Federalism Implications 

E.O. 12612 requires agencies to assess 
whether a regulation will have 
substantial direct effects on the States, 
on the relationship between the natiotf.IJ 
government and the States, or on the 
distribution of power and 
responsibilities among ·the various levels 
of government. EPA has determined that 
this regulation does not have federalism 
implications and that, therefore, a 
Federalism Assessment is not required. 

List of Subjects in 40 CFR Part 300 

Air pollution controls, Chemicals, 
Hazardous materials, Intergovernmental 
relations, Natural resources, Oil 
pollution, Reporting and recordkeeping, 
Superfund. Waste treatment and 
disposal, Water pollution control, Water 
supply. 

Dated: November 9, 1990. 

William K. Reilly, 
Administrator. 

40 CFR part 300 is amended as 
follows: 

PART 3DO-[AMENDED] 

1. The authority citation for part 300 
continues to read as follows: 

Authority: 42 U.S.C. 9605: 33 U.S.C. 
1321( c}(2}: E.O. No. 117535, 38 FR 21243: E.O 
No. 12S8o. 52 FR 2923. . 

2. Part 300, appendix A is revised to 
read as follows: 
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Appendix A to Part 300-The Hazard 
Ranking System 
Table of Contents 
List of Figures 
List of Tables 
1.0. IntrOduction. 
1.1 Definitions. · 
2.0 EvaluationS Common to Multiple 

Pathways. 
U Overview. 
2.1.1 Calculation of HRS site score. 
2.1.2 Calculation of pathway score. 
2.1.3 Common evaluations. 
2.2 Characterize sources. 
2.2.1 Identify sources. 
2.2.2 Identify hazardous substances 

associated with a source'. 
2.2.3 Identify hazardous substances 

available to a pathway. 
2.3 Likelihood of release. 
2.4 Waste characteristics. 
2.4.1 Selection of substance potentially 

posing gi'eatest hazard. 
2.4.1.1 Toxicity factor. 
2.4.1.2 Hazardous substance selection. 

2.4.2 Hazardous waste quantity. 
2.4.2.1 Source hazardous waste quantity. 
2.4.2.1.1 Hazardous constituent quantity. 
2.4.2.1.2 Hazardous wastestream quantity. 
2.4.2.1.3 Volume. 
2.4.2.1.4 Area. 
2.4.2.1.5 Calculation of source hazardous 

·waste quantity value. 
2.4.2.2 Calculation of hazardous waste 

quantity factor value. 
2.4.3 Waste characteristics factor category 

value. 
"2.4.3.1 Factor category value. 
2.4.3.2 Factor category value, considering 

bioaccumulation potential. 
2.5 Targets. 
2.5.1 Determination of level of actual 

contamination at a sampling location. 
2.5.2 Comparison to benchmarks. 
3.0 Ground Water Migration Pathway. 
3.0.1 General considerations. 

3.0.1.1 Ground water target distance limit. 
3.0.1.2 Aquifer boundaries. 
3.0.1.2.1 Aquifer interconnections. 
3.0.1.2.2 Aquifer discontinuities. 
3.0.1.3 Karst aquifer. 

3.1 Likelihood of release. 
3.1.1 Observed release. 
3.1.2 Potential to release. 

3.1.2.1 Containment. 
3.1.2.2 Net precipitation. 
3.1.2.3 Depth to aquifer. 
3.1.2.4 Travel time. 
3.1.2.5 Calculation of potential to release 

factor value. 
3.1.3 Calculation of likelihood of release 

factor category value. 
3.2 Waste characteristics. 
3.2.1 Toxicity/mobility. 

3.2.1.1 Toxicity. 
3.2.1.2 Mobility. 
3.2.1.3 Calculation of toxicity /mobility 

factor value. 
3.2.2 Hazardous waste quantity. 
3.2.3 Calculation of waste characteristics 

factor category value. 
3.3 Targets. 
3.3.1 Nearest well. 
3.3.2 Population. 

3.3.2.1 Leve' or contamination. 

3.3.2.2 Level I concentrations. 
3.3.2.3 Level IT concentrations. 
3.3.2.4 Potential contamination. 
3.3.2.5 Calculation of population factor 

value. 
3.3.3 Resources. 
3.3.4 Wellhead Protection Area. 
3.3.5 Calculation of targets factor category 

value. 
3.4 Ground water migration score for an 

aquifer. · 
3.5 Calculation of ground water migration 

pathway score. 
4.0 Surface Water Migration Pathway. 
4.0.1 Migration components. 
4.0.2 Surface water categories. 
4.1 Overland/flood migration component. 
4.1.1 General considerations. 

4.1.1.1 Definition of hazardous substance 
migration path for overland/flood 
migration component. 

4.1.1.2 Target distance limit. 
4.1.1.3 Evaluation of overland/flood 

migration component. 
4.1.2 Drinking water threat. 

4.1.2.1 Drinking water threat-~elihood of 
release. 

4.1.2.1.1 Observed release. 
4.1.2.1.2 Potential to release. 
4.1.2.1.2.1 Potential to release by overland 

flow. · 
4.1.2.1.2.1.1 Containment. 
4.1.2.1.2.1.2 Runoff. 
4.1.2.1.2.1.3 Distance to surface water. 
4.1.2.1.2.1.4 Calculation of factor value for 

potential to release by overland flow. 
4.1.2.1.2.2 Potential to release by flood. 
4.1.2.1.2.2.1 Containment (flood). 
4.1.2.1.2.2.2 Flood frequency. 
4.1.2.1.2.2.3 Calculation of factor value for 

potential to release by flood. 
4.1.2.1.2.3 Calculation of potential to 

release factor value. 
4.1.2.1.3 Calculation of drinking water 

threat-likelihood of release factor 
category value. . 

4.1.2.2 Drinking water threat-waste 
characteristics. 

4.1.2.2.1 Toxicity/persistence. 
4.1.2.2.1.1 Toxicity .• 
4.1.2.2.1.2 Persistence. 
4.1.2.2.1.3 Calculation of toxicity I 

persistence factor value. 
4.1.2.2.2 Hazardous waste quantity. 
4.1.2.2.3 Calculation of drinking water 

threat-waste characteristics factor 
category value. 

4.1.2.3 Drinking water threat-targets. 
4.1.2.3.1 Nearest intake. 
4.1.2.3.2 Population. 
4.1.2.3.2.1 Level of contamination. 
4.1.2.3.2.2 Level I concentrations. 
4.1.2.3.2.3 Level n concentrations. 
4.1.2.3.2.4 Potential contamination. 
4.1.2.3.2.5 Calculation of population factor 

value. 
4.1.2.3.3 Resources. 
4.1.2.3.4 Calculation of drinking water 

threat-targets factor category value. 
4.1.2.4 -Calculation of the drinking water 

threat score for a watershed. 
4.1.3 Human food chain threat. 

4.1.3.1 Human food chain threat
likelihood of release. 

4.1.3.2 Human food chain threat-waste 
characteristics. 

4.1.3.2.1 Toxicity /persistence/ 
bioaccumulation. 

4.1.3.2.1.1 .Toxicity. 
4.1.3.2.1.2 Persistence. 
4.1.3.2.1.3 Bioaccumulation potential. 
4.1.3.2.1.4 Calculation of toxicity/ 

persistence/bioaccumulation factor 
value. 

4.1.3.2.2 Hazardous waste quantity. 
4.1.3.2.3 Calculation of human food chain 

threat-waste characteristics factor 
category value. 

4.1.3.3 Human food chain threat-targets. 
4.1.3.3.1 Food chain individual. 
4.1.3.3.2 Population. 
4.1.3.3.2.1 Level I concentrations. 
4.1.3.3.2.2 Level ll concentrations. 
4.1.3.3.2.3 Potential human food chain 

contamination: 
4.1.3.3.2.4 Calculation of populaiion factor 

value .. 
4.1.3.3.3 Calculation of human food chain 

threat-targets factor category value. 
4.1.3.4 Calculation of human food chain 

threat score for a watershed. 
4.1.4 Environmental threat. · 

4.1.4.1 Environmental threat-likelihood of 
release. 

4.1.4.2 Environmental threat-waste 
characteristics. 

4.1.4.2.1 Ecosystem toxicity/persistence/ 
bioaccumulation. 

4.1.4.2.1.1 Ecosystem toxicity. 
4.1.4.2.1.2 Persistence. 
4.1.4.2.1.3 Ecosystem bioaccumulation 

potential. 
4.1.4.2.1.4 Calculation of ecosystem -

toxicity /persistence/bioaccumulation 
factor value. 

4.1.4.2.2 Hazardous waste quantity. 
4.1.4.2.3 Calculation of environmental 

threat-waste characteristics factor 
category value. 

4.1.4.3 Environmental threat-targets. 
4.1.4.3.1 Sensitive environments. 
4.1.4.3.1.1 Level I concentrations. 
4.1.4.3.1.2 Level ll concentrations. 
4.1.4.3.1.3 Potential contamination. 
4.1.4.3.1.4 Calculation of environmental 

threat-targets factor category value. 
4.1.4.4 Calculation of environmental 

threat score for a watershed. 
4.1.5 C~lculation of overland/flood 

migration component score for a 
watershed. 

4.1.6 Calculation of overland/flood 
migration component score. 

4.2 Ground water to surface water migration 
component. 

4.2.1 General Considerations. 
4.2.1.1 Eligible surface waters. 
4.2.1.2 Befinition of hazardous substance 

migration path for ground water to 
surface water migration component. 

4.2.1.3 Observed release of a specific 
hazardous substance to surface water in

. water segment. 
4.2.1.4 Target distance limit. 
4.2.1.5 Evaluation of ground water to 

surface water migration component. 
4.2.2 Drinking water threat. 

4.2.2.1 Drinking water threat-likelihoo. of 
release. 

4.2.2.1.1 Observed release. 
4.2.2.1.2 Potential to release. 
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4.2.2.1.3 Calculation of drinking water 
threat-likelihood of release factor 
category value. 

4.2.2.2 Drinking water threat-waste 
characteristics. 

4.2.2.2.1 Toxicity /mobility /persistence. 
4.2.2.2.U Toxicity. 
4.2.2.2.1.2 Mobility. 
4.2.2.2.1.3 Persistence. 
4.2.2.2.1.4 Calculation of toxicity! 

mobility /persistence factor value. 
4.2.2.2.2 .Hazardous waste quantity. 
4.2.2.2.3' Calculation of drinking water 

threat-waste characteristics factor 
category value. 

4.2.2.3 Drinking water threat-targets. 
4.2.2.3.1 Nearest intake. 
4.2.2.3.2 Population.-
4.2.2.3.2.1 Level I concentrations. 
4.2.2.3.2.2 Level ll concentrations. 
4.2.2.3.2.3 Potential contamination. 
4.2.2.3.2.4- Calculation of population factor 

value. 
4.2.2.3.3 Resources. 
4.2.2.3.4 Calculation of drinking water 

threat-targets factor category value. 
4.2.2.4 Calculation of drinking water 

threat score for a watershed. ' 
4.2.3 Human food chain threat. 

4.2.3.1 Human food chain threat
likelihood of release. 

4.2.3.2 Human food chain threat-waste 
characteristics. 

4.2.3.2.1 Toxicity /mobility /persistence/ 
bioaccumulation. 

4.2.3.2.1..1 Toxicity. 
4.2.3.2.1.2 Mobility. 
4.2.3.2.L3 Persistence. 
4.2.3.2.1.4 Bioaccumulation potential. 
4.2.3.2.1.5 Calculation of toxicity I 

~~;~obi!ity /persistence/bioaccum.ulation 
factor vlilue. 

4.2.3.2.2 Hazardous waste quantity. 
4.2.3.2.3 Calculation of human food chain 

threat-waste characteristics factor 
category value. 
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1.0 Introduction 
The Hazard Ranking System (HRS) is the 

principal mechanism the U.S. Environmental 
Protection Agency (EPA) uses to place sites 
on the National Priorities List (NPL). The HRS 
serves as a screening device to evaluate the 
potential for releases of uncontrolled 
hazardous substances to cause human health 
or environmental damage. The HRS provides 
a measure of relative rather than absolute 
risk. It is designed so that it can be 
consistently applied to a wide variety of 
sites. 

1.1 Definitions 
Acute toxicity: Measure of toxicological 

responses that result from a single exposure 

to a substance or from multiple exposures 
within a short period of time (typically 
several days or less). Specific measures of 
acute toxicity used within the HRS include 
lethal dose-so (l.Dso) and lethal concentration.o 
(LC.O). typically measured within a 24-hour to 
96-hour period. 

Ambient Aquatic Life Advisory 
Concentrations (AALACs): EPA's advisory 
concentration limit for acute or chronic 
toxicity to aquatic organisms as established 
under section 304(a)(1) of the Clean Water 
Act. as amended. 

Ambient Water Quality Criteria (A WQC): 
EPA's maximum acute or chronic toxicity 
concentrations for protection of aquatic life 
and its uses as established under section 
304(a)(1) of the Clean Water Act. as 
amended. 

Bioconcentration factor (BCF): Measure of 
the tendency for a substance to accumulate 
in the tissue of an aquatic organism. BCF is 
determined by the extent of partitioning of a 
substance, at equilibriuni, between the tissue 
of an aquatic organism and water. As the 
ratio of concentration of a substance in the 
organism divided by the concentration in 
water, higher BCF values reflect a tendency 
for substances to accumulate in the tissue of 
aquatic organisms. [unitless]. . 

Biodegradation: Chemical reaction of a 
substance induced by enzymatic activity of 
microorganisms. 

CERCLA: Comprehensive Environmental 
Response, Compensation, and Liability Act of 
1980, as amended (Pub. L 96-510, as 
amended). 

Chronic toxicity: Measure of toxicological 
responses that result from repeated exposure 
to a substance over an extended period of 
time (typically 3 months or longer). Such 
responses may persist beyond the exposure 
or-may not appear until much later in time 
than the exposure. HRS measures of chronic 
toxicity include Reference Dose (RfD) values. 

Contract Laboratory Program (CLP): 
Analytical program developed for CERCLA 
waste site samples to fill the need for legally 
defensible analytical results supported by a 
high level of quality assurance and 
documentation. 

Contract-Required Detection Limit (CRDL). 
Term equivalent to contract-required 
quantitation limit, but used primarily for 
inorganic substances. 

Contract-Required Quantitation Limit 
(CRQL): Substance-specific level that a CLP 
laboratory must be able to routinely and 
reliably detect in specific sample matrices. It 
is not the lowest detectable level achievable, 
but rather-the level that a CLP laboratory 
should reasonably quantify. The CRQL may 
or may not be equal to the quantitation limit 
of a given substance in a given sample. For 
HRS purposes. the term CRQL refers to both 
the contract-required quantitation limit and 
the contract-required detection limit. 

Curie (Ci): Measure used to quantify the 
amount of radioactivity. One cune equals 37 
billion nuclear transformations per second. 
and one picocurie (pCi) equals to-•• Ci. 

Decay product: Isotope formed by the 
radioactive decay of some other isotope. This 
newly formed isotope possesses physical and 
chemical properties that are different from 



51586 Federal Register 1 Vol. 55. No. 241, I Friday, De~fl\ber 14, 1990 I Rul~ ~d Regulations 

those of its parent isotope. and may also be 
radioactive. 

Detection Limit (DL): Lowest amouri~ that 
can be distinguished from the normal random 
"noise" of an analytical instrUment or 
method. For I-IRS purposes. the detection 
limit used is the method detection limit 
(MDL) .or, for real-time field instruments, the 
detection limit of the instrument as used in 
the field. · 
. Dilution weight: Parameter in the I-IRS 

surface water migration pathway that 
reduces the point value assigned to targets as 
the flow or depth of the relevant surface 
water-body increases. [unitless]. 

Dktance weight: Parameter in the HRS air 
migration, ground water migration. and soil 
exposure pathways that reduces the point 
value assigned to targets as their distance 
increases from the site. [tinitless]. 

·Distribution coefficient (1(.:): Measure of· 
the extent of partitioning of a substance 
between geologic materials (for example. soil, 
sediment, rock} and water (also called 
partition coefficient}. The distribution 
coefficient is used in the HRS in evaluating 
the mobility of a substance for the ground 
water migration pathway. [ml/g]. 

ED,0 (10percent effective dose): Estimated 
dose associated with a 10 percent increase in 
response over control groups. For HRS 
purposes, the response considered is cancer. 
[milligrams toxicant per kilogram body 
weight per day (mg/kg-day)]. 

Food and Dmg Administration Action 
Level (FDAllL): Under section 406 of the 
Federal Food, Drug and Cosmetic Act, as 
amended, concentration of a poisonous or 
deleterious substance in human food or 
animal feed at or above which IDA will take 
legal action to remove adulterated products 
from the market. Only IDAALs established 
for fish and shellfish apply in the HRS. 

Half-life: Length of time required for an 
initial concentration of a substance to be 
halved as a result ofloss through decay. The 
HRS considers five decay processes: 
biodegradation, hydrolysis. photolysis, 
radioactive decay, and volatilization. 

Hazardous substance: CERCLA hazardous 
substances. pollutants, and contaminants as 
defined in CERCLA sections 101(14) and 
101(33), except where otherwise specifically 
noted in the HRS. 

Hazardous wastest.-eam: Material 
containing CERCLA hazardous substances 
(as defmed in CERCLA section 101(14]) that 
was ·deposited, stored. disposed, or placed in, 
or that otherwise migrated to, a source. 

HRS ''factor'~ Primary rating elements 
internal to the HRS. 

HRS "factor catersory ": Set of HRS factors 
(that is, likelihood of release (or exposure], 
waste characteristics, targets j. 

.HRS "migratio."l pathways'~ HRS groimd 
water, surface water, and air migration 
pathways. 

HRS "pathway": Set of HRS factor 
categories combined to produce a score to 
measure relative risks posed by a site in one 
of four environmental pathways (that is. 
ground water, surface water, soil, and air). 

HRS "site score": Composite of the four 
HRS pathway scores. . 

Henry's law constant· Measure of the 
'·olatility of a substance in a_dilute solution of 

water at equilibrium. It is the ratio of the 
vapor pressure exerted by a substance in the 
gas phase over a dilute aq!Je011S solution of 
that substance to its concentration in ·the 
solution at a given temperature. For HRS 
purposes, use the value reported at or near 
25• C. [atmosphere-cubic meters per mole 
(atm-m3/mol)). 

Hydrolysis: Chemical reaction of a 
substance with water. 

Karst· Terrain with characteristics of relief 
and drainage arising from a high degree of 
rock solubility in natural waters. The 
majority of karst occurs in limestones, but 
karst may also form in dolomite, gypsum, and 
salt deposits. Features associated with karst 
terrains typically include irregular 
topography, sinkholes, vertical shafts, abrupt 
ridges. caverns, abundant springs, and/or 
disappearing streams. Karst aquifers are 
associated with karst terrain. 

LC50 (lethal concentration, 50 percent): 
Concentration of a substance in air [typically 
micrograms per cubic meter ij.£g/m')) or 
water [typically micrograms per liter ij.£g/l)) 
that kills 50 percent of a group of exposed 
organisms. The LCeo is used in the HRS in 
assessing acute toxicity. 

LD50 (lethal dose, 50 percent): Dose of a· 
substance that kills 50 percent of a group of 
exposed organisms. The l.D,;o is used in the 
HRS in assessing acute toxicity {milligrams 
toxicant per kilogram body weight (mg/kg)). · 

Maximum Contaminant Level (MCL): 
Under section 1412 of the Safe Drinking 
Water Act, as amended, the maximum 
permissible concentration of a substance in 
water that is delivered to any user of a public 
water supply. 

Maximum Contaminant Level Cool 
(MCLG): Under section 1412 of the Safe 
Dri~ing Water Act, as amended. a 
nonenforceable concentration for a substance 
in drinking water that is protective of adverse 
human health effects and allQws an adequate 
margin of safety. 

Method Detection Limit (MDL): Lowest 
concentration of analyte that a method can 
detect reliably in either a sample·or blank. 

Mixed radioactive and other hazardous 
suBstances: Material containing both 
radioactive hazardous substances and 
nonradioactive hazardous substances. 
regardless of whet.~er these types of 
substances are physically separated, 
combined chemically, or simply mixed 
together. 

National Ambient .llir Quality· Standards 
(NAAQS): Primary standards for air q~ality 
established under sectior>.s 108 and 109 of the 
Clean Air Act, as amended. 

National Emission Standards for 
Hazardous Air Pollutants (NESHAPs): 
Standards established for substances listed 
under section 112 of the Clean Air Act. as 
amended. Only those NESHAPs promulgated 
in ambient concentration units apply in the 
HRS. 

Octanol-water partition coefficient (I<- [or 
PJJ: Measure of the extent of partitioning of a 
substance between water and octanol at 
equilibrium. The I<_ is determined by the 
ratio between the concentration in octanol 
divided by the concentration in water at 
equilibrium. [unitless). 

Organic corbon partition coefficient (I<...:): 
Measure of the extent of partitioning of a 

• 
substance, at equilibrium, between organic 
carbon in geologic materials and water. The 
higher the I<_ the more likely a substance is 
to bind to-geologic materials than to remain 
in water. [ml/g}. 

Photolysis: Chemical reaction of a 
substance caused by direct absorption of 
solar energy (direct photolysis) or caused by 
other substances that absorb s.olar energy 
(indirect photolysis) . 

Radiation: Particles (alpha, beta, neutrons} 
or photons (x- and gamma-rays} emitted by 
radionuclides. 

Radioactive dei:ay: Process of spontaneous 
nuclear transformation. whereby an isotope 
of one element is transformed into an isotope 
of another element, releasing excess energy 
in the form of radiation. 

Radiooctive half-life: Time required for 
one-half the atoms in a given quantity of a 
specific radionuclide to undergo radioactive 
decay. 

&dioactive substance: Solid. liquid, or gas 
containing atoms of a single radionuclide or 
multiple radionuclides. 

Radioactivity: Property of those isotopes of 
elements that exhibit radioactive decay and 
emit radiation. 

Radionuclide/radioisotope: Isotope of en 
element exhibiting radioactivity. For HRS 
purposes, "radionuclide" and "radioisotope" 
are used synonymously. 

Reference dose (RfD]: Estimate of a daily 
exposure level of a substance to a human 
population below which adverse noncancer 
healih effects are not anticipated. [milligrams 
toxicant per kilogram body weight per day 
(mg/kg-day)). 

Removal action: Action that removes 
hazardous substances from the site for proper 
disposal or destruction in a facility permitted 
under the Resource Conservation and 
Recovery Act or the Toxic Substances 
Control Act or by the Nuclear Regulatory 
Commission. 

Roentgen (R): Measure of external 
exposures to ionizing radiation. One roentgen 
equals that amount of x-ray or gainma 
radiation required to produce ions carrying a 
charge of1 electrostatic unit (esu) in 1 cubic 
centimeter of dry air under standard 
conditions. One microroentgen (1£R} equals 
lo-•R. 

Sample quantitation limit(SQL): Quantity 
of a substance that can be reasonably 
quantified given the limits of detection for the 
methods of analysis and sample 
characteristics tha may affect quantitation 
(for example, dilution. concentration). 

Screening concentration: Media-specific 
benchmark concentration for a hazardous 
substance that is used in the HRS for 
comparison with the concentration of that 
hazardous substance in a sample from that 
media. The screening concentration for a 
specific hazardous substance corresponds to 
its reference dose for inhalation exposures or 
for oral exposures, as appropriate, and, if the 
·substance is a human carcinogen with a 
weight-of-evidence classification of A, B, or 
C, to that concentration that corresponds to 
its 10-' individual lifetime excess cancer risk 
for inhalation exposures or for oral 
exposures. as appropriate. 
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Site: Area(s) where a hazardous substance 
has been deposited, stored, disposed, or 
placed, or has otherwise come to be located. 
Such areas may include multiple sources and. 
may include the area between sources. 

S1ope factor {also referred to as cancer 
potency factor): Estimate of the probability of 
response (for example, cancer) per unit 
intake of a substance over a lifetime. The 
slope factor is typically used to estimate 
upper-bound probability of an individual 
developing cancer as a result of exposure to a 
particular level of a human carcinogen with a 
weight-of-evidence classification of A. B. or 
C. [(mg/kg-dayt 1 for non-radioactive 
substances and (p~r 1 for radioactive 
substances]. 

Source: Any area where a hazardous 
substance has been deposited, stored. 
disposed, or placed, plus those soils that have 
become contaminated from migration of a 
hazardous substance. Sources do not include 
those volumes of air, ground water, surface 
water, or surface water sediments that have 
become contaminated by migration, except: 
in the case of either a ground water·plume 
with no identified source or contaminated 
surface water sediments with no identified 
source, the plume or comaminated sediments 
may be considered a source. 

Target distance limit: Maximum distance 
over which targets for the site are evaluated. 
The target distance limit varies by HRS 
pathway .. 

Uranium Mill Tailings Radiation Control 
Act {UMTRCA) Standards: Standards for 
radionuclides established under sections 102. 
104, and 108 of the Uranium Mill Tailings 
Radiation Control Act, as amended. 

Vapor pressure: Pressure exerted by the 
vapor of a substance whim it is in equilibrium 
with its solid or liquid form at a given 
temperature. For HRS purposes, use the value 
reported at or near 2s• C. [atmosphere or 
torr]. 

Volatilization: Physical transfer process 
through which a substance undergoes a 
change of state from a solid or liquid to a gas. 

Water solubility: Maximum concentration 
of a substance in pure water at a given 
temperature. For HRS purposes, use the value 
reported at or near 25• C. [milligrams per liter 
(mg/1)]. 

Weight-of-evidence: EPA classification 
system for characterizing the evidence 
supporting the designation of a substance as 
a human carcinogen. EPA weight-of-evidence 
groupings include: 

Group A: Human carcinogen--sufficient 
evidence of carcinogenicity in humans. 
Group B1: Probable human carcinogen-
limited evidence of carcinogenicity in 
humans. 
Group BZ: Probable human carcinogen-
sufficient evidence of carcinogenicity in 
animals. 
Group C: Possible human carcinogen-
limited evidence of carcinogenicity in 
animals. 
Group D: Not classifiable as to human 
carcinogenicity--applicable when there 
is no animal evidence, or when human or 
animal evidence is inadequate. 
Group E: Evidence ·of noncarcinogenicity 
for humans. 

2.0 Evaluations Common to Multiple 
Pathways 

2.1 Overview. The HRS site score (S) is 
the result of an evaluation of four pathways: 

• Ground Water Migration (Sowl· 
• Surface Water Migration (S.,.). 
• Soil Exposure (S.). 
• Air Migration (S.). 
The ground water and air migration 

pathways use single threat evaluations, while 
the surface water migration and soil exposure 
pathways use multiple threat evaluations. 
Tliree threats are evaluated for the surface 
water migration pathway: drinki9-g water. 
human food chain, and environmental. These 
threats are evaluated for two separate 
migration components- -overland/ flood 
migration and ground water to surface water 
migration. Two threats are evaluated for the 
soil exposure pathway: resident population 
and nearby population. 

The HRS is structured to provide a parallel 
evaluation for each of these pathways and 
threats. This section focuses on these parallel 
evaluations, starting with the calculation of 
the HRS site score and the individual 
pathway scores. 

2.1.1 Calculation of HRS site score. 
Scores are first calculated for the individual 
pathways as specified in sections 2 through 7 
and then are combined for the site using the 
follo\0\,ing root-mean-square equation to 
determine the overall HRS site score. which 
ranges from 0 to 100: 

S= 
s;...+s!v+s~ +S! 

4 

2.1.2 Calculation of pathway score. Table 
2-1, which is based on the air migration 
pathway, illustrates the basic parameters 
used to calculate,a pathway score. As Table 
2-1 shows. each pathway (or threat) score is 
the product of three "factor categories": 
likelihood of release, waste characteristics, 
and targets. '(The soil exposure pathway uses 
likelihood of exposure rather than likelihood 
of release.) Each of the three factor categories 
contains a set of factors that are assigned 
numerical values and combined as specified 
in sections 2 through 7. The factor values are 
rounded to the nearest integer, except where 

. otherwise noted. 
2.1.3 Common evaluations. Evaluations 

common to all four HRS pathways include: 
• Characterizing sources. 

-Identifying sources (and, for the soil 
exposure pathway. areas of observed 
contamination [see section 5.0.1)). 

-Identifying hazardous substances 
associated with each source (or area of 
observed contamination). 

-Identifying hazardous substances 
available to a pathway. 

TABLE 2-1.-SAMPLE PATHWAY 

SCORESHEET 

Factor category 
--~-Maxi- Value 

mum as-
value . signed 

Ukelihood ot Release 
1. Observed Release.......................... 550 
2. Potential to Release ....................... 500 
3. Ukelihood of Release (higher of 

lines 1 and 2) ................................. 550 
Waste Characteristics 

4. Toxicity/Mobility.............................. (a) 
5. Hazardous Waste Quantity............ (a) 
6. Waste Characteristics..................... ·too 

Targets 
7. Nearest Individual 

7a Levell......................................... 50 
7b. Level II........................................ 45 
7c. Potential Contamination........... 20 
7d. Nearest Individual (higher of 

lines 7a, 7b, or 7c)....................... 50 
8. Population 

ea. Level !.................................... ..... <bl 
8b. Level 11..: ..................................... 1 (b) 
8c. Potential Contamination........... (b) 
8d. Total Population (lines 

. 8a+8b+8c) .............................. :... (b) 
9. Resources........................................ 5 
10. Sensitive Environments................ (b) 

1 Oa ActUal Contamination ............. (b) 

1 Ob. Potential Contamination ·········t (b) 1 Oc. Sensitive- Environments 

11. i~';~~=~07~:;:8'd:;:·g-:;:·;·c;~i:: ~~~ 
12. Pathway Score is the product of Ukelihood of 

Release, Waste Characteristics, and Targets, di
vided by 82,500. Pathway scores are limited to a 
maximum of 1 00 points. 

• Maximum value applies to waste characteristics 
category. The product of lines 4 and 5 is used in 
Table 2-7 to derive the value for the waste charac
teristics factor category. 

• There is no limit to the human population or 
sensitive environments factor values. However. the 
pathway score based solely on sensitiv.e environ
ments is limited to a maximum of 60 points. 

• Scoring likelihood of release (or 
likelihood of exposure) factor category. 

-Scoring observed release (or observed 
contamination). 

-Scoring potential to release when there 
is no observed release. 

• Scoring waste characteristics factor 
category. 

-Evaluating toxicity. 
-Combining toxicity with mobility, 

persistence, and/or bioaccumulation 
(or ecosystem bioaccumulation) 
potential. as appropriate to the 
pathway (or threat). 

-Evaluating hazardous waste quantity. 
-Combining hazardous waste quantity 

with the other waste characteristics 
factors. 

-Determining waste characteristics 
factor category value. 

• Scoring targets factor category. 
-Determining level of contamination for 

targets. 
These evaluations are essentially identical 

for the three migration pathways (ground 
water. surface water. and air). HowevPr. the 
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evaluations differ in certain respects for the 
soil exposure pathway. 

Section 7 specifies modifications that apply 
to eacll pathway when evaluating sites 
containing radi<~active substances. 

· Section 2 focuses on evaluations common 
at the pathway and threat levels. Note that 
for the ground water and surface water 
migration pathways, separate scores are 
calculated for each aquifer (see section 3.0) 
and each watershed (see sections 4.1.1.3 and 
4.2.1.5) when determining the pathway scores 
for a site. Although the evaluations in section 
2 do not vary when different aquifers or 
watersheds are scored at a site, the specific 
factr r values (for example, observed release, 

hazardous waste quantity, toxicity/mobility) 
that result from these evaluations can vary 
by aquifer and by watershed at the site. This 
can occur through differences both in the 
specific &<~urces and targets eligible to be 
evaluated for each aquifer and watershed 
and in whether observed releases can be 
established for each aquifer and watershed. 
Such differences in scoring at the aquifer and · 
watershed level are addressed in sections 3 
and 4, notsection 2. 

2.2 Characterize sources. Source 
characterization includes identification of the 
following: 

• Sources (and areas of observed 
contamination) at the site. 

• Hazar<iou!l substances associated with 
these sources (or areas of observed 
contamination). 

• Pathways potentially threatened by 
these hazardous substances. 

Table 2-2 presents a sample worksh~t for 
source characterization. 

2.2.1 Identify sources. For the three 
migration pathways, identify the sources at 
the site that contain hazardous substances. 
Identify the migration pathway(s) to which 
each source applies. For the soil exposure . 
pathway, identify areas of observed 
contamination at the site (see section 5.0.1). 

TABLE 2-2.-SAMPlE SoURCE CHARACTERIZATION WORKSHEET 

Source:----

A. Source cimension& and hazardous waste quantity. 

Hazardous constiiUent quantity: __ 

Hazardous wastestream quantity: __ 

Volume: __ 

Area: __ 

Area of obserled contamination: --

8. Hazardous subStanCes associated with the source. 

Hazardous substance 

Available to pathway. 

Air Surface water (SW) Soil 

Gas Particulate 

Ground water 
(GW) Overland/ 

flood GWtoSW Resident Nearby 

2.2.2 Identify hazardous substances 
associated with a source. For each of the 
three migration pathways, consider those 
hazardous substances documented in a 
source (for example. by sampling, labels, 
manifests, oral or written statements) to be 
associated with that source when evaluating 
each pathway. In some instances. a 
hazardous substance can be documented as 
being present at a site (for example, by 
labels, manifests. oral or written siatements), 
but the specific source(s) containing tb.at 
hazardous substance cannot be documented. 
For the three migration pathways, in those 
instances when the specific source(s) cannot 
be documented for a hazardous substance, 
consider the hazardous substance to be 
present in each source at the site, except 
sources for which definitive infonnation 
indicates that the hazardous substance was 
not or could not be present. 

For an area of observed contamination in 
the soil exposure pathway, consider only 
those hazardous substances that meet the 
criteria for observed contamination for that 
area (see section 5.0.1) to be associated with 
that area when evaluating the pathway. 

2.2.3 Identify hazardBus substances 
available ta a pathway. In evaluating each 

migration pathway, consider the follawing 
hazardous substances available to migrate 
from the sources at the site to the pathway: 

• Ground water migration. 
-Hazardous substances that meet the 

criteria for an observed release (see 
section 2.3) to ground water. 

-All hazardous substances associated 
with a source with a ground water 
containment factor value greater than 
0 (see section 3.1.2.1). 

• Surface water migration-overland/flood 
component. 

-Hazardous substances that meet the 
criteria for an observed release to 
surface water in the watershed being 
evaluated. 

-All hazardous substances associated 
with a source with a surface water 
containment factor value greater than 
0 for the watershed (see sections 
4.1.2.1.2.1.1 and 4.1.2.1.2.2.1). 

• Surface water migratioJl-1!fOund water 
to surface water component. 

-Hazardous substances that meet the 
criteria for an observed release to 
ground water. 

-All hazardous substances associated· 
with a source with a ground water 
containment factor value greater than 
0 (see sections 4.2.2.1.2 and 3.1.2.1). 

• Air migration. 
-Hazardous substances that meet the 

criteria for an observed release to the 
atmosphere. 

-All gaseous hazardous substances 
associated with a source with a gas 
containment factor value greater than 
0 (see section 6.1.2.1.1). 

-All p;.cticulate hazardous substances 
associated with a source with a 
particulate containment factor value . 
greater than o (see section 6.1.2.2.1). 

• For each migration pathway, in those 
instances when the specific source(s) 
containing the hazardous substance cannot 
be documented. consider that hazardous 
substance to be available to migrate to the 
pathway when it can be associated (see 
section 2.2.2) with at least one source having 
a containment factor value greater than 0 for 
that pathway. 

In evaluating the soil exposure pathway, 
consider the following hazardous substances 
available to the pathway: 
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• Soil exposure-resident population 
threat. 

-All hazardous substances that meet the 
criteria for observed contamination at 
the site (see section 5.0.1). 

• Soil exposw ~nearby population threat. 
-All hazardous substances that meet the 

criteria for observed contamination at 
areas with an attractiveness/ 
accessibility factor value greater than 
0 (see section 5.2.1.1). 

2.3 Likelihood of release. Likelihood of 
release is a measure of the likelihood that a 
waste has been or will be released to the 
environment. The-likelihood of release factor 
category is assigned the maximum value of 
550 for a migration pathway whenever the 
criteria for an observed release are met for 
that pathway. H the criteria for an observed 
release are met, do not evaluate potential to 
release for that pathway. When the criteria 
for an observed release are not met, evaluate 
potential to release for that pathway. with a 
maximum value of 500. The evaluation of 
potential to release varies by migration · 
pathway (see sections 3, 4 and 6). 

Establish an observed release either by 
direct observation of the release of a 
hazardous substance into the media being 
evaluated (for example. surface water) or by 
chemical analysis of samples appropriate to 
the pathway being evaluated (see sections 3, 
4, and 6). The minimum standard to establish 
an observed release by chemical analysis is 
analytical evidence of a hazardous substance 
in the media significantly above the 

. background level. Further, some portion of 
the release must be attributable to the site. 
Use the criteria in Table 2-3 as the standal'(. 
for determining analytical significance. (The 
criteria in Table 2-3 are also used in 
establishing observed contamination for the 
soil exposure pathway, see section 5.0.1.) 
Separate criteria apply to radionuclides (see 
section 7.1.1). 

TABLE 2-3.-0BSERVEO RELEASE 
CRITERIA FOR CHEMICAL ANALYSIS 

Sample Measurement < Sample Ouantltation 
Umlt• 

No observed release is established. 
Sample Measurement ~ SAMPLE' QUAHTITATION 

UMIT" 
An observed release is estabfished as follows: 

• If the background concentration is not detected 
(or is less than the detection Hmit), an observed 
release is established when the sample meas
Urement equals or exceeds the sample quantita· 
lion limit• 

• If the background concentration equals or ex· 
ceeds the detection limit, an observed release is 
established when the sample measurement is 3 
times or more above the background concentra· 
lion. 

• If the sample quantitation limit (SOL) cannot be 
established, determined if there is an observed 
release as follows: 

-If the sample analysis was performed under the 
EPA Contract Laboratory Program, use the _EPA 
contract-required quantitation limit (CRQL) in place of 
the SOL 

-If the sample analysis is not performed under the 
EPA Contract Laboratory Program, use the detection 
~mit (OL) in place of the SOL 

2.4 Waste characteristics. The waste 
characteristics factor category includes the 
following factors: hazardous waste quantity, 
toxicity, and as appropljate to the pathway 
or threat being evaluated, mobility, 
persistence. and/or bioaccumulation (or 
ecosystem bioaccumulation) potential. 

2.4.1 Selection of substance potentially 
posing greatest hazard. For all pathways (and 
threats). select the hazardous substance 
potentially posing the greatest hazard for the 
pathway (or threat) and use that substance in 
evaluating the waste characteristics category 
of the pathway (or threat). For the three 
migration pathways (and threats), base the 
selection of this hazardous substance on the 
toxicity factor value for the substance. 
combined with its mobility, persistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation) potential factor values, as 
applicable to the migration pathway (or 
threat). For the soil exposure pathway, base 
the selection on the toxicity factor alone. 

Evaluation of the toxicity factor is specified 
in section 2.4.1.1. Use and evaluation of the 
mobility, persistence, and/or 
bioaccumulation (or ecosystem 
bioaccumulation) potential factors vary by 
pathway (or threat) and are specified under 
the appropriate pathway (or threat) section. 
Section 2.4.1.2 identifies the specific factors 
that are combined with toxicity in evaluating 
each pathway (or threat). 

2.4.1.1 Toxicity factor. Evaluate toxicity 
for those hazardous substances at the site 
that are available to the pathway being 
scored. For all pathways and threats, except 
the surface water environmental threat, 
evaluate human toxicity as specified below. 
For the surface water environmental threat, 
evaluate ecosystem toxicity as specified in 
section 4.1.4.2.1.1. 

Establish human toxicity factor values 
based on quantitative dose-response 
parameters for the following three types of 
toxicity: 

• Cancer- -Use slope factors (also referred 
to as cancer potency factors) combined with 
weight-of-evidence ratings for 
carcinogenicity. If a slope factor is not 
available for a substance, use its EDto value 
to estimate a slope factor as follows: 

1 
Slope factor = --~-

6 (EDto) 

• Noncancer toxicological responses of 
chronic exposure- -use reference dose (RID) 
values. 

• Noncancf)r toxicological responses of 
acute exposure- -use acute toxicity 
parameters, such as the LDso. 

Assign human toxicity factor values to a 
hazardous substance using Table 2-4, as 
follows: 

• H RID and slope factor values are both 
available for the hazardous substance, assign 
the substance a value from Table 2-4 for 
each. Select the higher of the two values 
assigned and use it as the overall toxicity 
factor value for the hazardous substance. 

• If either an RID or slope factor value is 
available, but not both, assign the hazardous 
substance an overall toxicity factor value 
from Table 2-4 based solely on the available 
value (RfD or slope factor). 

• H neither an RID nor slope factor value is 
available, assign the hazardous substance an 
overall toxicity factor value from Table 2-4 
based solely on acute toxicity. That is, 
consider acute toxicity in Table 2-4 only 
when both RfD and slope factor values are 
not available. 

• H neither an RID. nor slope factor, nor 
acute toxicity value is available. assign the 
hazardous substance an overall toxicity 
factor value of 0 and use other hazardous 
substances for which information is available 
in evaluating the pathway. 

TABLE 2-4.-TOXICITY FACTOR 
EVALUATION 

Chronic Toxicity (Human) 

Reference dose (RIO) (mg/kg-day) 

RID < 0.0005 .............................................. . 
0.0005 s; RIO < 0.005 .............................. . 
0.005 < RID < 0.05 .................................. . 
0.05 s;-RID < 0.5 ...................................... .. 
0.5 < RID .................................................... .. 
RID not available ......................................... . 

Carcinogenic:ity (Human) 

Weight-of-evidence"/ slope factor (mg/ 
k~y)-1 

A 8 c 

0.5 < SP 5 s; SF 50 s; SF 
0.05 s; SF 0.5 <SF 5$'SF< 

< 0.5 <5 50 

SF< 0.05 0.05 s; SF I 0.5 :$'SF 
< 0.5 <5 

--- SF< 0.05 I SF< 0.5 
Slope Slope Slope 

factor not - factor not factor not 
available. available. available. 

I 

Assigned 
value 

10,000 
1,000 
100 
10 
1 
0 

Assigned 
value 

10,000 
1,000 

100 

10 
0 

• A. 8, and C refer to weight-of-evidence catego
ries. Assign substances with .11 wetght-of-ev~dence 
cetegory of 0 (inadequate evidence ~~ carcmogen
icity) or E (evidence of lack of carctnogen•c•ty) a 
value of 0 for carcinogenicity. 

• SF = Slope factor. 
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TABLE 2-4.-TOXICITY FACTOR EVALUATION-CONCLUDED 

Ac:ute Toxicity (Human) 

Oral LDso (mg/kg) Dermal LDso (mg/kg) Oust or mist LC.. (mgtl) I Gas or vapor LC... (ppm) 
Assigned 

value 
,- I 

~~~~t~~::~ ~~1~~t:~~~ ~<~~~~-~~~=~~J~J¥t~~~ff! 
1.000 
100 
10 
1 
0 

If a toxicity factor value of 0 is assigned to 
aU hazardous substances available to a 
particular pathway {that is. insufficient 
toxicity data are available for evaluating all 
the substances), use a default value of 100 as 
the overall human toxicity factor value for all 
hazardous substances available to the 
pathway. For hazardous substances having 
usable toxicity data for multiple expos~a 
routes {for example, inhalation and 
ingestion), consider all exposure routes and 
use the highest assigned vallie, regardless of 
exposure route, as the toxicity factor value. 

For HRS purposes, assign both asbestos 
and lead (an9 its compounds) a human 
toxicity factor value of 10,000. 

Separate criteria apply for assigning factor 
values for human toxicity and ecosystem 
toxicity for radionuclides (see sections 7.2.1 
and 7.2.2). 

2.4.1.2 Hazardous substance selection. 
For each hazardous substance evaluated for 
a migration pathway (or threat), combine the 
human toxicity factor value (or ecosystem 
toxicity factor value) for the hazardous 
substance with a mobility. persistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation) potential factor value as 
follows: 

• Ground water migration. 
-Determine a combined human toxicity I 

mobility factor value for the hazardous 
substance (see section 3.2.1). 

• Surface water migration-overland/flood 
migration component. 

~Determine a combined human toxicity/ 
· persistence facto;: value for the 
hazardous substance for the drinking 
water threat (see section 4.1.2.2.1). 

-DetenrJne a combined human toXicity/ 
persistence{bioaccumulation factor 
value for the hazardous substance for 
the human food chain threat (see 
section 4.1.3.2.1). 

-Determine a combined ecosystem 
toxicity /persistence/bioaccumulation 
factor value for the hazardous 
substance for the environmental threat 
(see section 4.1.4.2.1). · 

• Surface water migration-ground water to 
su..-face water migration component. 

-Determine a combined human toxicity/ 
mobility/persistence factor value for 
the hazardous substance for the 
d.-inking water threat {see section 
4.2.2.2.1); 

-Determine a combined human toxicity I 
mobility /persistence/bioaccumula!ion 
factor value for the hazardous 
substance for the human food chain 
threat fsee section 4.2.3.2.1). 

-Determine a combined ecosystem 
toxicity I mobility /persistence/ 
bioaccumulation factor value for the 
hazardous substance for the 
environmental threat [see section 
4.2.4.2.1). . 

• Air migration. 
-Determine a combined human toxicity I 

mobility factor value for the hazardous 
substance (see section 6.2.1). 

Determine each combined factor value for 
a hazardous substance by multipl~'ing the 
individual factor values appropriate to the 
pathway (or threat). For each migration 
pathway (or threat) being evaluated, select 
the hazardous substance with the highest 
combined factor value and use that substence 
in evaluating the waste characteristics factor 
category of !he pathway {or threat). 

For the soil exposure pathway, select the 
hazardous substance with the highest human 
toxicity factor value from among the 
substances that meet the criteria for observed 
contamination for the threat evaluated and 
use that substance in evaluating the waste 
characteristics factor category. 

2.4.2 Hazardous waste quantity. Evaluate 
the hazardous waste quantity factor by first 
assigning each source {or area of observed 
contamination) a source hazardous waste 
quantity value as specified below. Sum ibese 
\·alues to obtain the hazardous waste 
quantity factor value for the pathway being 
evaluated. 

In evaiuating the hazardous waste quantity 
factor for the three migration pathways, 
allocate hazardous substances and 
hazardous wastestreams to speci.."ic sources 
in the manner specified in section 2.2.2. 
except: consider-hazardous substances and 
hazardous wastest?eams that cannot be 
allocated to any specific source to constitute 
a separate "unallocated source" for purposes 
of evaluating only this factor for the three 
migration pathways. Do not, however, 
include a hazardous substance or hazardous 
wastestream in the unallocated source for a 
migration pathway if there is definitive 
information indicating that the substance or 
wastestream could only have been placed in 
sourGes with a containment factor value of 0. 
for that migration pathway. 

In evaluating the hazardous waste quantity 
factor for the soil exposure pathway, allocate 
to each area of observed contamination only 
those hazardous substances that meet the 
criteria for observed contamination for that 
area of observed contamination and only 
those hazardous wastestreams that contain 
hazardous substances that meet the criteria 
for observed contamination for that area of 

observed contamination. Do not consider 
other hazardous substances or hazardous 
wastestreams at the site in evaluating this 
factor for the soil exposure pathway. · 

2.4.2.1 Source hazardous waste quantity. 
For each of the three migration pathways, 
assign a source hazardous waste quantity 
value to each source (includii'.g the 
unallocated source) having a containment 
factor value greater than 0 for the pathway 
being evaluated Consider the unallocated 
source to have a containment factor value 
greater than 0 for each migration pathway. 

For the soil exposure path"l'\·ay, assign a 
source hazardous waste quar.'tity value to 
each area of observed ccntarr.ination. as 
applieable to the threat being evaluated. 

For all pathways, evaluate source 
hazardous waste quantity usii'.g the foilowing 
four measures in tie following hlerarchy: 

• Hazardous constituent quantity. 
• Hazardous wastestream qua.'ltity. 
• Volume. 
• Area. 
For the unallocated source, use only the 

first two measures. 
Separate criteria apply for assigning a 

source hazardous waste quantity value for 
radionuclides (see section 7.2.5). 

2.4.2.1.1 Hazardous constituent quantity. 
Evaluate hazardous constituent quantity for · 
the source (or area of observed 
contamination) based solely on the mass of 
CERCLA hazardous substances (as defined in 
CERCLA section 101{14), as amended) 
allocated to the source [or area of observed 
contamination), except: 

• For a hazardous waste listed pursucont to 
section 3001 of the Solid Waste Disposal Act. 
as amended by the Resource Conservation 
and Recovery Act of 1976 (RCRA), 42 U.S.C. 
6901 et seq., determine its mass for the 
evaluation of this measure as follows: 

-If the hazardous waste is listed solely 
for Hazard Code T (toxic waste), 
include only the mass of constituents 
in the hazardous waste that are 
CERCLA hazardous substances and 
not the mass of the entire hazardous 
waste. 

-If the hazardous waste is listed for any 
other Hazard Code (including T plus 
any other Hazard Code}, include the 
mass of the entire hazardous waste. 

• For a RCRA hazardous waste that 
exhibits the characteristics identified un:le: 
section 3001 of RCRA, as arr.ended, 
determine its mass for the evaluation of th!s 
measure as fc!iows: 
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-If the hazardous waste exhibits only the 
characteristic of toxicity (or only the 
characteristic of EP toxicity). include 
only the mass of constituents in the 
hazardous waste that are CERCLA 
hazardous substances and not the 
mass of the entire hazardous waste. 

-If the hazardous waste exhibits any 
other characteristic identified under 
section 3001 (including any other 
characteristic plus the characteristic of 
toxicity [or the characteristic of EP 
toxicity]). include the mass of the 
. entire hazardous waste. 

Based on this mass. designated as C, assign 
a value for hazardous constituent quantity as 
follows: 

• For the migration pathways. assign the 
source a value for hazardous constituent 
quantity-using the Tier A equation of Table 
2-5.· 

• For the soil exposure pathway. assign the 
area of observed contamination a value using 
the Tier A equation of Table 5-2 (section 
5.1.2.2).. . I 

If the hazardous constituent quantity for 
the source (or area of observed 
contamination) is adequately determined 
(that is, the total mass of all CERCLA 
hazardous substances in the source and 
releases from the source [or in the area of 
observed contamination] is known or is 
estimated with reasonable confidence), do 
not evaluate the other three measures 
discussed below. Instead assign these other 
three meas•Jres a value of 0 for the source (or 
area of observed contamination) and proceed 
to section 2.4.2.1.5. · 

If the hazardous constituent quantity is not 
adequately determined. assign the source (or 
area of observed contamination) a value for 
hazardous constituent quantity based on the 
available data and proceed to section 
2.4.2.1'.2. 

TABLE 2-5.-HAZARDOUS WASTE 
QuANTITY EVALUATION EQUATIONS 

Equation 

Tier Measure Units for 
assigning 

value• 

A Hazardous lb c 
constituent 
quantlty(C) 

e• Hazardous lb W/5,000 
wastestream 
quantity (W) 

c• lolume (V) 
Landfill ....•. - .....••......•.. yd" V/2,500 
Surface ye~• V/2.5 

impoundment 
Surface yd' V/2.5 

impoundment 
(buried/backfilled) 
Drums• •..•.•• _ .•............ gallon V/500 
Tanks and yd' V/2.5 
containers other 
than drums 
Contaminated soil .•... yd' V/2,500 

~;::::::::::::::::::::::::::: yd' V/2.5 
yd• V/2.5 

o• Area (A) .....•......•....•....•.. 
Landfill ....••••............•... tt• A/3,400 
Surface tt• A/13 

impoundment · 

TABLE 2-5.-HAZARDOUS WASTE QUAN
TITY EVALUATION EQUATION8-Concluded 

T• I 
Equation 

Measure Units for 
assigning 

value• 

Surface tt• A/13 
impoundment 

(buried/ 
backfilled) 
land treatment •......... tt• A/270 
Pile• ..•...•...•.......••........ ftl A/13 
Contaminated soil ..... tt• A/34,000 

• Do not round to nearest integer. 
• Convert volume to mass when necessary: 1 

ton=2,000 pounds= 1 cubic yard=4 drums=200 
gallons. 

c H actual volume of drums is unavailable, assume 
1 drum= 50 gallons. 

• Use land surface area under pile, not surface 
area of pile. 

2.4.2.1.2 Hazardous wastestream 
quantity. Evaluate hazardous wastestream 
quantity for the source (or area of observed 
contamination) based on the mass of 
hazardous wastestreams plus the mass of any 
additional CERCLA pollutants and 
contaminants (as defined in CERCLA section 
101(33), as amended) that are allocated to the 
source (or area of observed contamination). 
For a wastestream that consists solely of a 
hazardous waste listed pursuant to section 
3001 of RCRA. as amended or that consists 
solely of a RCRA hazardous waste that 
exhibits the characteristics identified under 
section 3001 of RCRA. as amended. include 
the mass of that entire hazardous waste in 
the evaluation of this measure. 

Based on this mas"s, designated as W, 
assign a value for hazardous wastestream 
quantity as follows: 

• For the migration pathways. assign the 
source a value for hazardous wastestream 
quantity using the Tier B equation of Table 
2-5. 

• For the soil exposure pathway. assign the 
area of observed contamination a value using 
the Tier B equation of Table 5-2 (section 
5.1.2.2). 

Do not evaluate the volume and area 
measures described below if the source is the 
unallocated source or if the following 
condition applies: 

• The hazardous wastestream quantity for 
the source (or area of observed 
contamination) is adequately determined
that is. total mass of all hazardous 
wastestreams and CERCLA pollutants and 
contaminants for the source and releases 
from the source (or for the area of observed 
contamination) is known or is estimated with 
reasonable confidence. 

If the source is the unallocated source or if 
this condition applies, assign the volume and 
area measures a value of 0 for the source (or 
area of observed contamination) and proceed 
to section 2.4.2.1.5. Otherwise. assign the 
source 1or area of observed contamination) a 
value for hazardous wastestream quantity 
based on the available data and proceed to 
section 2.4.2.1.3. 

2.4.2.1.3 Volume. Evaluate the volume 
measure using the volume of the source (or 
the volume of the area of observed 

contamination). For the soil exposure 
pathway, restrict the use of the volume 
measure to those areas of observed 
contamination specified in section 5.1.2.2. 

Based on the v.olume. designated as V. 
assign a value to the volume measure as 
follows: 

• For the migration pathways. assign the· 
source a value for volume using the 
appropriate Tier C equation of Table 2-5. 

• For the soil exposure pathway. assign the 
area of observed contamination a value for 
volume using the appropriate Tier C equation 
of Table 5-2 (section 5.1.2.2) . 

If the volume of the source (or volume of 
the area of observed contamination, if 
applicable) can be determined, do not 
evaluate the area measure. Instead, assign 
the area measure a value of 0 and proceed to 
section 2.4.2.1.5. If the volume cannot be 
determined (or is not applicable for the soil 
exposure pathway). assign the source (or 
area of observed contamination) a value of 0 
for the volume measure and proceed to 
section 2.4.2.1.4. 

2.4.2.1.4 Area. Evaluate the area measure 
using the area of the source (or the area of 
the area of observed contamination). Based 
on this area, designated as A, assign a value 
to the area measure as follows: · 

• For the migration pathways, assign the 
source a value for area using the appropriate 
Tier D equation of.Table 2-5. 

• For the soil exposure pathway. assign the 
area of observed contamination a value for 
area using the appropriate Tier D equation of 
Table 5-2 (section 5.1.2.2). 

2.4.2.1.5 Calculation of source hazardous 
waste quantity value. Select the highest of 
the values assigned to the source (or area of 
observed contamination) for the hazardous 
constituent quantity, hazardous wastestream 
quantity, volume, and area measures. Assign 
this value as the source hazardous waste 
quantity value. Do not round to the nearest 
integer. 

2.4.2.2 Calculation of hazardous waste 
quantity factor value. Sum the source 
hazardous waste quantity values assigned to 
all sources (including the unallocated source) 
or areas of observed contamination for the 
pathway being evaluated and round this sum 
to the nearest integer. except if the sum is 
greater than o. but less than 1. round it to 1. 
Based on this value, select a hazardous waste 
quantity factor value for the pathway from 
Table2~. 

TABLE 2-6.-HAZARDOUS WASTE 
QUANTITY FACTOR VALUES 

Hazardous waste quantity value 

0 ................................................................... . 
1• to 100 ..................................................... . 
Greater than 100 to 10,000 .••....••...•••...••.. 
Greater than 10,000 to 1.000.000 ..••....•... 
Greater than 1,000,000 .•.......•.••... - •.... : ..•... 

Assigned 
value 

0 
1 • 
100 

10,000 
1,000,000 

• If the hazardous waste quantity value is 9.reater 
than 0, but less than 1, round it to 1 as specified in 
text 

• For the pathway, if hazardous constituent quanti
ty is not adequately determined, assign a value as 
specified in the text; do not assign the ~a·ue of 1. 
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For a migra:ion pat.'tway, if the hazardous 
constituent quantity is adequately 
determined (see sectwn 2.4.2.1.1) for all 
sources (or all portions of sources and 
releases remafning after a removal action}, 
assign the value from Table 2~ as the 
hazardous waste quantity factor value for the 
pathway. If the hazardous constituent 
quantity is not adequately detennined for one 
or more sources (or bne or more portions of 
sources or releases remaining after a removal 
action} assign a factor value as follows: 

'! If any target for that migration pathway 
is subject to Levell or Level H concentrations 
(see section 2.5), assign either the value from 
Table 2-6 or a value of 100, whichever is 
greater, as the hazardous waste quantity 
fdctor value for that pathway. 

• Jf none of the targets for that pathway is 
subject to Levell or Level II concentrations. 

. assign a factor varue as follows: 
-If there has been no removal action. 

assign either the value from Table 2-6 
or a value of 10, whichever is greater, 
as the hazardous waste quantity factor 
value for that pathway. 

-If there has been a removal action: 
--Determine values from Table 2-6 

with and witiwut consideration of 
the removal action. 

--If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would he 100 or greater, assign 
either the value &om Table 2-6 
with consideration of the removal 
action or a value of 100. whichever 
is greater, as the hazardous waste 
quantity factor value for the 
pathway. 

--If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be less than 100, assign a 
value of 10 as the hazardous· waste 
quantity factor value for the 
pathway. 

_For the soil exposure pathway, if the 
hazardous constituent quantity is adequately 
determined for all areas of observed 
contamination. assign the value from Table 
2~ as the hazardous waste quantity factor 
value. If ~ hazardous constituent quantity is 
not adequately determined for one or more 
areas of observed contamination, assign 
either the .value from Table 2-6 or a value of 
10, whichever is greater, as the hazardous 
waste quantity factor value. 

2.4.3 Waste characteristics factor 
category value. Determine the waste 
characteristics factor category value as 
specified in section 2.4.3.1 for an pathways 
and threats. except the surface water-human 
food chain threat and the surface water
environmental threat. Determine the waste 
characteristics factor category value for these 
latter two tP-reats' as specified in section 
2.4.3.2. 

2.4.3.1 Factor category value. For the 
pathway (or threat) being evaluated, multiply 
the toxicitv or combined factor value, as 
appropriaie, from section 2.4.1.2 and the 
hazardous waste quantity factor value from 
section 2.4.2.2, subject to a maximym product 
of 1 X10". Based on this _waste characteristics 
p"'duct assign a waste characteristics factor 

category value to the pathway {or threat} 
from Table 2-7. 

TABLE 2-7.-WASTE CHARACTERISTiCS 

FACTOR CATEGORY VALUES 

Waste characteristics prod~o'Ct 

0 .................................................. - ............ _._ 
Greater than 0 to less than 10-............ . 
to to Jess than fx102 ................ _ •• _. __ .. . 

1 x to• to Jess than 1 x 10'-.... - .... ·-·· 
1 x 1 o• to Jess than 1 x 1 04 ....................... .. 
1 X 10"' to less than 1 X 10• ............. - .... ·-· 
1 X 101 to less than 1 X 108 ........................ . 

1 X 108 to less than 1 X 10' .-.. --·--·-
1 X 10' to less lhan 1 X 108 .. - ... - ...... - ••• 

tx to• to less than 1 x to• ......... - ............ . 
1 x 10• to less than 1 x 1010 ...................... . 

txt010 to less than 1x10" ................... . 
1X1011 to less than tx1012 .................... . 

txt.o•• .................................. - ................... .. 

Assigned 
value 

0 
1 
2 
3 
6 
10 
18 
32 
56-
100 
180 
320 
560 

1,000 

2.4.3.2 Factor cx;tegory value. considering 
bioaccumulation potential. For the surface 
. water-human food chain threat and the 
surface water-emrironmentaJ threat, multiply 
the toxicity or combined factor value, as 
appropriate, from section 2.4.1.2 and the 
hazardous waste quantity factor value from 
section 2.4..2.2, subject to: 

• A maximum product of 1 X 1012, and 
• A maximum product exclusive of the 

bioaccumulation (or ecosystem 
bioaccumulation) potential factor of 1X10S. 

Based on the total waste characteristics 
product, assign a waste characteristics factor 
category value to these threats from Table 
2-7. ; 

2.5 Targets. 
The types of targets evaluated include the 

follo"'ing: 
• Individual (factor name varies by 

pathway and threat). 
• Human population. 
• Resources [these vary by pathway and 

t.'treat). 
• Sensitive environments (included for all 

pathways except ground water migration}. 
The factor values that may be assigned to 

each type of target have the same range for 
each pathway for which that type of target is 
evaluated. The factor value for most types of 
targets depends on whether the target is 
subject to actual or potential contamination 
for the pathway and whether the actual 
contamination is Levell or Level II: 

• Actual contamination: Target is 
associated either with a sampling location 
that meets the criteria for an observed 
release {or observed contamination) for the 
·pathway or with an observed release based 
on direct observation for the pathway 
(additional criteria apply for establishing 
actual contamination for the human food 
chain threat in the surface water migration 
pathway, see sections 4.1.3.3 and 4.2.3.3}. 
sections 3 through 6 specify how to determine 
the targets associated with a sampling 
location or with an observed release based 
on direct observation. Determine whether the 
actual contamination is Levell or Level II as 
follows: 

-Levell: 
--Media-specific concentrations for the 

target meet the criteria for an 

observed release (or observed 
contamination) for the pathway and 
are at or above media-specific 
benchmark values. These 
benchmark values (see section 
2.5.2) include both screening 
concentrations and concentrations 
specified in regulatory limits (such 
as Maximum Contaminant Level 
(MCL} values), or 

--For the human food chain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples from aquatic human food 
chain organisms are a! or above 
benchmark values. Such tissue 
samples may be used in addition tu 
media-specific concentrations only 
as specified in sections 4.1.3.3 and 
4.2.3.3 . 

-Leve! II: 
--Media-specific concentrations for the 

target meet the criteria for an 
observed release (or observed 
contamination) for the pathway, but 
are less than media-specific 
benchmarks. Jf none of the 
hazardous substances eligible to be 
evaluated for the sampling location 
has an applicable benchmark, 
assign Level U to the actual 
contamination at the sampling 
location, or 

--For observed releases based on 
direct observation, assign Level II 
to targets as specified in sections 3, 
4, and6, or 

- -For the human food chain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples from aquatic human food 
chain organisms, when applicable, 
are below benchmark values. 

-If a target is subject to both Levell and 
Level II concentrations for a pathway 
(or threat), evaluate the target using 
Levell concentrations for that 
pathway [or threat). 

• Potential contamination: Target is 
subject to a potential release (that is, target is 
not associated "'ith actual contamination for 
that pathway or threat). 

Assign a factor value for individual risk as 
follows (select the highest value that applies 
to the pathway or threat}: · 

• 50 points if any individual is exposed to 
Level I concentrations. 

• 45 points if any individual is exposed to 
Level II concentrations. 

• Maximum of 20 points if any individual 
is subject to potential contamination. The 

·value assigned is 20 multiplied by the 
distance or dilution weight appropriate to the 
pathwcy. 

Assign factor values for population and 
sensitive environments as follows: 

• Sum Levell targets and multiply by 10. 
(Levell is not used for sensitive 
environments in the soil exposure and air 
migration pathways.) · 

• Sum Level II targets. 
• Multiply potential targets by distance or 

dilution weights appropriate to the pathway, 
sum, and divide by 10. Distance or dilution 
weighting accounts for diminishing exposure 
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with increasing distance or dilution within 
the different pathways. 

• Sum the values for the three levels. 
In addition. resource value points are 

assigned within all pathways for welfare
related impacts (for example, impacts to 
agricultural land). but do not depend on 
whether there is actual or potential 
contamination. 

2.5.1 Detennination of level of actual 
contamination at a sampling location. 
Determine whether Level I concentrations or 

·Level U concentrations apply at a sampling 
location (and thus to the associated targets) 
as follows: 

• Select the benchmarks applicable to the 
pathway (or threat) being evaluated. 

• Compare .the concentrations of 
hazardous substances in the sample (or 
comparable samples) to their benchmark 
concentrations for the pathway (or threat), as 
specified in section 2.5.2. 

• Determine which level applies based on 
this comparison. 

• If none of the hazardous substances 
eligible to be evaluated for the sampling 
location has an applicable benchmark. assign 
Level ll to the actual contamination at that 
sampling location for the pathway (or threat). 

In making the comparison, consider only 
those samples, and only those hazardous 
substances in the sample. that meet the 
criteria for an observed release (or observed 
contamination) for the pathway. except: 
tissue samples from aquatic human food 
chain organisms may also be used·as 
specified in sections 4.1.3.3 and 4.2.3.3 of the 
surface water-human food chain threat. If any 

. hazardous substance is present in more than 
one comparable sample for the sampling 
location, use the highest concentration of that 
hazardous substance from any of the 
comparable samples in making the 
comparisons. 

Treat sets of samples that are not 
comparable separately and make a separate 
comparison for each such set. 

2.5.2 Comparison· to benchmarks. Use the 
following media-specific benchmarks for 
making the comparisons for the indicated 
pathway (or threat): 

• Maximum Contaminant Level Goals 
(MCLGs)-ground water migration pathway 
and drinking water threat in surface water 
migration pathway. Use only MCLG values 
greater than 0. 

• Maximum Contaminant Levels (MCLs)
ground water migration pathway and 
drinking water threat in surface water · 
m .;ation pathway. 

• Food and Drug Administration Action 
Level (FDAAL) for fish or shellfish-human 
food chain threat in surface water migration 
pathway. · 

• EPA Ambient Water Quality Criteria 
(A WQC] for protection of aquatic life
environmental threat in surface water 
migration pathway. 

• EPA Ambient Aquatic Life Advisory 
Concentrations (AALAC]-environmental 
threat in surface water migration pathway. 

• National Ambient Air Quality Standards 
(NAAQS}-air migration pathway. 

• National Emission Standards for 
Hazardous Air Pollutants (NESHAPs}-air 
migration pathway. Use only those NESHAPs 
promulgated in ambient concentration units. 
S -{)51999 0058(03X13-DEC-90-11:23:26) 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 10-6 individual cancer risk 
for inhalation exposures (air migration 
pathway) or for oral exposures (ground water 
migration pathway; drinking water and 
human food chain threals in surface water 
migration pathway; and soil exposure 
pathway). 

• Screening concentration for noncancer 
toxicological responses corresponding to the 
RfD for inhalation exposures (air migration 
pathway) or for oral exposures (ground water 
migration pathway; drinking water and 
human food chain threats in surface water 
migration pathway; and soil exposure 
pathway). 

Select the benchmark(s) applicable to the 
pathway (or threat) being evaluated as 
specified in sections 3 through 6. Compare the 
concentration of each hazardous substance 
from the sampling location to its benchmark 
concentration(s) for that pathway (or threat). 
Use only those samples and only those 
hazardous substances in the sample that 
meet the criteria for an observed release (or 
observed contamination) for the pathway, 
except: tissue samples from aquatic human 
food chain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of any applicable hazardous 
substance from any sample equals or exceeds 
its benchmark concentration, consider the 
sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
more than one benchmark applies to the 
hazardous substance. assign Level I if the 
concentration of the hazardous substance 
equals or exceeds the lowest applicable 
benchmark concentration. 

If no hazardous substance individually 
equals or exceeds its benchmark 
concentration, but more than one hazardous 
substance either meets the criteria for an 
observed release (or observed 
contamination) for the sample (or comparable 
samples) or is eligible to be evaluated for a 
tissue sample (see sections 4.1.3.3 and 4.2.3.3), 
calcufate the indices I and J specified below 
based on these hazardous substances. 

For those hazardous substances that are 
carcinogens (that is. those having a 
carcinogen weight-of-evidence classification 
of A, B. or C), calculate an index I for the 
sample location as follows: 

where: 
C; =Concentration of hazardous substance i 

in sample (or highest concentration of 
hazardous substance i from among 
comparable samples). 

SC;=Screening concentration for cancer 
corresponding to that concentration that 
corresponds to its 10-6 individual cancer 
risk for applicable exposure (inhalation 
or oral) for hazardous substance i. 

n=Number of applicable hazardous 
substances in sample (or comparable 
samples) that are carcinogens and for 
which an SC, is available. 

For those hazardous substances for which 
an RfD is available, calculate an index J for 
the sample location as follows: 

m 
cj 

J= r-· 
CRJ 

i=1 

where: 
CJ=Concentration of hazardous substance j 

in sample (or highest concentration of 
hazardous substance j from among 
comparable samples). 

CRJ=Screening concentration for noncancer 
toxicological responses corresponding to 
RfD for applicable exposure (inhalation 
or oral) for hazardous substance j. 

m=Number of applicable hazardous 
substances in sample (or comparable 
samples) for which a CRJ is available. 

If either I or J equals or exceeds 1, consider 
the sampling location to be subject to Level I 
concentrations for that pathway (or threat). If 
both I and J are less than 1. consider the 
sampling location to be subject to Level U 
concentrations for that pathway (or threat). 
If, for the sampling location, there are sets of 
samples that are not comparable, calculate I 
and J separately for each such set, and use 
the highest ealculated values of I and J to 
assign Levell and Level U. 
·See sections 7.3.1 and 7.3.2 for criteria for 

determining the level of contamination for 
radioactive substances. 

3.0 Ground Water Migration Pathway 
Evaluate the ground water migration 

pathway based on three factor categories: 
likelihood of release, waste characteristics, 
and targets. Figure 3-1 indicates the factors 
included within each factor category. 

Determine the ground water migration 
pathway score (S-l in terms of the factor 
category values as follows: 

s-= 

where: 

(LR) (WC) (T) 

SF 

LR=Likelihood of release factor category 
value. 

WC= Waste characteristics factor category 
value. _. 

T=Targets factor category value. 
SF=Scaling factor. 

Table 3-1 outlines the specific calculation 
procedure. _ . 

Calculate a separate ground water 
migration pathway score for each aquifer, 
using the factor category values for that 
aquifer for likelihood of release. waste 
characteristics, and targets.- In doing so, 
include both the targets using water from that 
aquifer and the targets using water from all 
overlying aquifers through which the 
hazardous substances would migrate to reach 
the aquifer being evaluated. Assign the 
highest ground water migration pathway 
score that results for any aquifer as the 
ground water migration pathway score for 
the site. 
BIWNG CODE 1550-SD-11 
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TABlE 3-1.--GRouND WATER Misc.AllON PATHWAY ScORESHEET 

Maximum Value 
value assiglled Fa:tor categories and factors 

likelihoOd of Release to an Aquifer. 
1. Observed P.eiease-----·-·-....................... --·------·------·----·--·-....... ---·----- .550 
2. Potential to Release: 

. 2a. Containrrieat .... - ............. _______ ............................................................... -~. ---·----.... ····----·------ 10 
2b. Net Precipitation-............................................... --.............................................. - ..... ; .. _ ............ '-·-'-·"'"'"'"'''""""-·"·· ........ - ............. . 10 
2c. Depth to Aquifer .. _ ........ - ........................ - ........................................................................ - ............ _ ....................................................... . 5 
2d. Travel Time ...... -------------------·------·--·------~ .. ----_____ ; ______ _ 35 
2e. Potential to Rslease {lines 2a(2b+~c+2d)l ................................................................ __ ......... - ..... .., ......... _ ................. -----............ . 5CO 

3. t.lkellhood of fletease {higher of 1irn>s 1 and 2e) ................................... _ .................................................... ____ ...................................... . 550 
Waste ChagK:ter1116c:s: 

4. Toxicity/Mobility ..................................................................................... - ................ - ... --...................... --·-.. --................................. . (a) 
5. HazardoUS Waste Quantity ................................ - ................... -----~~------~~---- ·------ ~ 
6. Waste O".aracteristics-................................................. _ ......... ---·-.. ----·--·--.... ----·---.. -·---·-- 100 

T~ts: 
7. Nearest WeU ........ __ ..................................................................................... _ .................................. -._ .. ., ...... - ................................................. . 50 
8. Population: 

8a. Levell Concentrations ...... ___ , __ .......... _____________ , .. ____ ,_ __ ,, ...... _ ..... _., ___ ,.,, ............ --------.. --.. -·---- (b) 
-8b. Level II Concenira1ions .... ~ ....• c ........................ - .............. - ................... _ ................. _ ......... - .... _ .. ___________________________ , lb) 
8c. Potential Contamination ................................................................................. _ ................. - ................ - ............................. - ................. .. (b) 
8d. Population (lines 8a+8b+8c) ..... - ......................... - .............. _ ................. - ............................................................................ - .......... : {b) 

9. Resources ... _ ........ - .......... - ................. -.-· .. ------------.......... - ................ - .............. - .............. ___ ........ _ ......................... - ........... -- 5 
10. Wellhead Protection Area .. ________ ....... ___ .. _ .. _______ , ........... - .......... _ .......... _ ....... - ................... - .............. _ ........................... . 20 
11. Targets (lines 7 +8d+9+ 10)---·--'-...................................... --.. --..................... _,_, ____________ , _____ , ....................... ___ ............. ---· ~) 

Ground Water MlgratioR Score for an Aquifer: 
12. AqUifer Score [(lines 3 xe X 11)/82,500] ' ..... - ...... - ....................................................................................................................................... .. 100 

Ground_ Water Migration Pathway Score: 
13. Pa1hway Score (S.,.), (highest value from tine 12 Jor ail aquifers-evalua!ed)< ___ .. , .... _ ................. __________ , ....................... - ......... , 100 

• Maximum value &PP':aes to waste characteristicS Qtegory. 
• Maximum value not applicable. 
• Do not round to nearest integer. 

3.0.1 General considerations 
3.0.1.1 Ground water target dista."lce limit. 

The target distance limit defines the . 
maximwn distance from the sources at the 
_site over which targets are evaluated. Use a . 
target distance limit of 4 miles for the ground 
water riligration pathway, except when 
aquifer discontinuities apply (see section 
3.0.1.2.2). Furthermore, consider any well with 
an observed release from a source at the site 
(see section 3.1.1) to lie within the target 
distance limit of the site, regardless of the 
well's distance from the sources at the site. 

For sites that consist solely of a 
contaminated ground water plume with no 
identifiea source, begin measuring the 4-mile 
target distance limit at the- center of the area 

- of observed ground water contamination. 
Determine the area of observed ground water 
contamination based on available samples 
that meet the criteria for an observed release. 

3.0.1.2 Aquifer boundaries. Combine 
multiple aquifers into a single hydrologic unit 
for scoring purposes if aquifer 
interconnections can be established fo: these 
aquifers. i contrast, rP.strict aquifer 
boundaries if aquifer discontinuities can be 
established. 

3.0.1.2.1 Aquifer interconnections. 
Evaluate whether aquifer interconnectio:u; 
occur within 2 miles of the sources a! the site. 
If t.lJey occur wit.'1in this 2-mile distance, 
combine the aquifers having interconnections 
in scoring the site. In addition, if observed 
grcund water contamination attributable to 
the sources at the site extends beyond 2 miles 
from the sources, use any locations within the 
limits of this observed ground water 
contamination in evaluating aquifer 
interconnections. If data !ire not adequate to 
€.;tablish aquifer interconnecti<Jns, e"al>:;;:~ 
the aquifers as_ sepz.~3tc a<;uifP.rs. 

3.0.1.2.2 Aquifer discontir:uities. Evaluate 
whether aquifer discontinuities occur within 
the 4-miie target distance limit. An aquifer 
discontinuity occurs for scoring purposes 
only when a geologic, topographic. or other 
structure or feature entirely tAnsects an 
aquifer within the 4-mile target distance limit, 
thereby creating a continuous boundary to 
t!fOUild water flow within this limit. If two or 
more aqaifers can be combined into a single 
hydrologic unit for scoring purposes. au 
aquifer di~;conti.-tuity occurs only when the 
structure or feature entirely trimsects the 
boundaries of this single hydrologic unit. 

When an aquifer discontinuity is 
established within the 4-mile target distance 
limit, exclude that portion of the aquifer 
beyond the discontinuity iii eva!uatmg the 
grotmd water migr-ation pathway. However, if 
hazardous substances have migrated -across 
an apparent discontinuity within the 4-mile 
target distance limit, do not consider this to 
be a discontinuity in scoring the site. 

3.0.1.3 Karst aquifer. Give a karst aquifer 
that underlies any portion of the sources at 
the site special consideration in the 
evaluation of two potential to release factors 
,(depth to aquifer in section 3.1.2.3 and travel 
time in section 3.1.2.4), one waste 
c.haracteriotics factor (mobility in section 
3.2.1.2), and two targets factors (nearest well 
in section 3.3.1 and potentioil contamination 
in section 3.3.2.4}. 

3.1 Likelihood of release. For an aquifer, 
evaluate the likelihood of release factor 
c«tegory in terms of &n observed release 
factor or a potential to release !actor. 

3.1.1 Obsen:ed release. Establish an 
uhserved release to an aquifer by 
d._,mo:istrating that the site has released a 

--hazardous substance to the aquifer. Base this 
d~~r:lon!itra tion or. cit..;,er: 

• Direct observation-a material that 
conta.Uis one or more hazardous substances 
has been deposited into or has been observed 
entering the aquifer. 

• Chemical analysis-an analysis of 
ground water samples from the aquifer 
indicates that the concentration of haza:-dous 
substance(s} has increa800 significantly . 
above IJu! ~concentration for the 
site (see section 2.3). Some portion of the 
signifieant increase must be attn'butahle to 
the site to establish the observed release, 
except: when the source itself consists of a 
ground water plume with no identified 
somce, no separate attribution is required. 

If an observed release can be estabJ:shea 
for the aquifer, assign the aquifer an 
observed release factor value of 550, enter 
this value in Table 3-1, and proceed to 
section 3.L3. If an observed release cannot be 
established for the aquifer, assign au 
observed release factor value of 0, enter this 
value in Table 3-1, and proceed to section 
3.1.2. 

3.1.2 Potential to release. Evaluate 
potential to release only if an observed 
release cannot be established for the aquifer. 
Evaluate potential to release based on four 
factors: containment, net precipitation, depth 
to aquifer, and travel time. For sources 
overlying karst terrain, give any karst aquifer 
that l!nderlies any portion of the sources at 

. L~e site special consideration in evaluating 
depth to aquifer and travel time, as specified 
in sections 3.1.2.3 and 3.1.2.4. 

3.1.2.1 Containment. Assign a 
co:-ttainment factor value from Table 3-2 to 
each source at the site. Select the highest 
containment factor value assigned to those 
sources with a source hazardoas waste 
quantity value of 0.5 or more (see section 
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2.4.2.1.5). (Do not include this minimum size 
requirement In evaluating any other factor of 
this pathway.) Assign this highest value as 
the containment factor value for the aquifer 
being evaluated. Enter this value in Table · 
3-1. 

assign it as the containment factor value for 
the aquifer being evaluated. Enter this value 
in Table 3-1. 

• Determine monthly precipitation and 
monthly evapotranspiration: 

Uno source at the site meets the minimum 
size requirement. then select the highest 
value assigned to the sources at the site and 

3.1.2.2 Net precipitation. Assign a net 
precipitation factor value to the site. Figure 
3-2 provides computed net precipitation 
factor values, based on site location. Where 
necessary, determine the net precipitation 
factor value as follows: 

-Use local measured monthly averages. 
-When local data are not available, use 

monthly averages from the ·nearest 
National Oceanographic and 
Atmospheric Administration weather 
station that is in a similar geographic 
setting. 

TABLE 3-2.-CoNTAINMENT FACTOR VALUES FOR .GROUND WATER MIGRATION PATHWAY 

Source Assigned value 
----------------------------------------------~------------------------~------------~--------·---------

AI Sources (Except Surface Impoundments, Land Treatment, Containers, lllld Tanks) 

Evidence of hazardous substance migration from source area (i.e., source area includes source and any 10 
associated containment structures). 

No ~ner ..................................................................................... ;.................................................................................................... 10 
No evidence of hazardous substance migration from source area. a liner, and: 

(a) None of the following present (1) maintained engineered cover, or (2) functioning and maintained run-on 10 
control system and runoff management system, or (3) functioning leachate collection and removal system 
immediately above finer. 

(b) Arry one of the three items in (a) present ...................................................................................................................... 9 
(c) Arry two of the items in (a) present................................................................................................................................. 7 
(d) All three items in (a) present plus a functioning ground water monitoring system.................................................. 5 
(e) All items in (d) present, plus no bulk or ilon-containerized liquids nor materials containing free liquids 3 

deposited in source area. -
No evidence of hazardous substance migration from source area. double finer with functioning leachate collection 

and removal system above and between liners, functioning ground water monitoring system, and. 
(f) Only one of the following deficiencies present in containment (1) bulk oi noocontainerized liquids or 3 

materials containing free 1iquids deposited in source area, or (2) no or nonfunctioning or nonmaintained run-
on control system and runoff management system, or (3) no or nonmaintained engineered cover. 

(g) None of the deficiencies in (f) present.......................................................................................................................... 0 
Source area inside or under mainiained intact structure that provides protection from precipitation so that neither 0 

runoff nor leachate is generated, liquids or materials containing free liquids not deposited in source area, and 
functioning and maintained run-on control present 

Surface Impoundment 

Evidence of hazardous substance migration fl:.om surface impoundment........................................................................... 1 0 
No~ ............................................................................ :. ... - ............................. -...................................................................... 10 
Free-liquids present with either no diking, unsound diking, or diking that is not regularly inspected and maintained 1 0 
No evidence of hazardous substance migration from surface impoundment, free liquids present, sound diking that 

is regularly inspected and maintained, adequate freeboard, and: 
(a) Uner ..................................................................................................................................................................................... 9 
(b) Liner with functioning leachate collection and removal system below liner, and functioning ground water 5 

monitoring system. 
(c) Double liner with functioning leachate collection and removal system between liners, and functioning ground a 

water monitoring system. 
No evidence of hazardous substance migration from surface impoundment and au free liquids eliminated at Evaluate using AU sources criteria {with no :ll.llk 

closure (either by removal of liquids or solidification of remaining wastes and waste residues). or free liquid deposited). 

Land Treatment 
Evidence of hazardous substance migration from land treatment zone ............................................................................ . 
No functioning, maintained, run-on control and runoff management system ..................................................................... . 
No evidence of hazardous substance migration from land treatment zone and. 

(a) Functioning and maintained run-on control and runoff management system ......................................................... .. 
(b) Functioning and maintained run-on control and runoff management system, and vegetative cover 

established over entire land treatment area. 
(c) Land treatment area maintained in compliance with 40 CFR 264.280 ...................................................................... . 

10 
10 

7 
5 

0 



,TABLE ~2.---CotfrAINMENT-FACTOFtVALUES FOR GRouNDWATER'MIGRATI()N PAT-HWAY-Continued 

Assigned value 

Containers 

AI~ containers buried .. ~------·-·····;-···-·-············-·····-·-··--·-·········-·-···-··-······-··-·······-·--·-·-·····-····-····--·-·······-··· ~uate using All ~ criteria. 
Evidence of hazardous substance migration from ~ area (i.e., container area includes containers and any 10 

associated containment structures). ' 

No liner (or no essentially impervious base) under contailler area-····································-········-·········'····-'"······---·· 10 
No diking (or no similar structure) SIJITOUflding container area··---····~---·········-········-·-····-·----·-·-····-----··:..-. 10 
Diking surrounding container area i.m~ or not regulally inspected and maintained---·············--··---·:······---~'-- 10 
No evidence of hazardous substance migration from container area, container area surrounded by SOuf\d diking 

that is regularly inspected and maintained, lllld. · . 
· (8) liner (or essentially impervious base) under container area -···-·····-'·····-·········-~·-····--······-··-~----····..:···-·--·····- . 9 

(b) Essentially impervious base under container area with liquids coliection and removal system, ...... :--····-·········· 7 
(c) Containment system includes essentially impervious base, liquids collection System, sufficient oapacily to 5 

contain .1 0 percent of . volume ol all containers, and functioning and maintained run-on control; pius . . 
functioning ground water monitoring system, and spi.1E!_d or leaked· hazardous substances and 8CCIA11Uiated •· 
pr«:ipitation removed in timely manner to prevent overflow of collection system, at least -~:Y .inspection o1 
containers, hazardous substances in leaking or deteriorating containers transferred to containers in good 
cond:tion, and containers sealed except when waste is added or removed. . . 

(d) Free liquids present. ~ment system has Sufficient capacity to t.old total volume Of all containers ar1d 5 
to provide adequate freeboard,· single liner under container area with tunc:tioning· leachate collection and:. 
nimoval system below liner, and functioning groilnd water monitoring system. · 

(e) Same as (d) except double liner Iinder container area with functioniog leachate collection and removal. 3 
system between liners. · · · . 

Containers inside or under maintained intact slruc:ture that provide$ protectien from llf8Cipitation so that neithes 0 
runoff nor leachate lltOUkf be generated from any unsealed or ruptured containers, liquids or materials 
containing free liquids not ~ In any container, and functioning and maintained run-off control present 

No evidence of hazardous sUbstance migration" from container area, containers leaking, and all free liquids Evaluate using All IOUfCH criteria (with no bulk · 
eliminated at closure (either by removal of liquid or solidification of remaining wastes 8nd waste residUes). or free liquid deposited). · 

Tank 

Below-ground tank·-··-·····-·····,···-·-·:·-,···········--···-·······················-·······································-···················-·······-·····-···-··-· Evaluate using AI JOUI"CeS criteria. 
Evidence of hazardous substance migration from tank area (i.e., tank area includes tank,. ancillary equipment . 10 

such as piping. and any associated containment structures). . .. 
Tank and ancillary equipment not provided with secondary containment (e.g., lfner under tank area: vault system, 10 

double wall). 
No diking (or no simi:ar structUre) surrounding tank and ancillary equipment._ ........••. -···-········--···-····.: ..•• ~.---~·-·········.:.··- 10 
Diking surroUnding tank and Bncillary equipment unsound or not regularly inspected and maintained.......................... 1 o 
NO evidence of hazardous· substance migration· from tank area, tank and ancillarY equipment surrounded . by 

sound dil(ing that is regularly !fiSpected and maintained, lllld. . . . . . 
(a) Tank and ancillary equipment provided with secondary containment~·-········--·~·-··-···-·-··························-············ 9 

. (b) Tank ar.d ancilla.'Y equipment provided with secondary containment with leak ~tection and collection 7 
system. . 

(c) Tank and anciUary 8QUiPnieirt provided with secondary ccntainment system that detects ar.d collects spilled 5 
or leaked hazardous subStances and accumulated precipitation and has sufficient capacity to contain 11 0 
percent of volume of largest tank -within containment area, ·spilled or leaked hazardous substailces and 
accumulated precipitation removed in timely manner, at least weekly inspection of tank and -secondary 
containment system, aU leaking or unfit-for-use tank systems promptly responded to, and functioning ground 
water monitoring system. · · 

(d) Containinent .system has sufficief!t capacity to hold volume of all tanks within tank containinent area and to 5 
provide adequate freeboard, single liner under that containment area with functionirig leachate ·collection sind 
removal system below liner, and tuncliooing grour.d water monitoring system. 

(e) Same as (d) except double liner under tank. containment area with functioning -leachate collection and 3 
removal $YS1em betweerl liners. ' . . 

Tank is above ground, and inside or under maintained intact structure that provides protection from precipitation 0 
so that neither runoff nor leachate would be genen~ted from any material released from tank, liquids or 
materials containing free liquids not· deposited in any tank, and functioning and maintained I'UI1-0I1 control 
present 

BIWNG CODE 6560-50-11 
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-When measured monthly 
evapotranspiration is not available. 
calculate monthly potential 
evapotranspiration fEt) as follows: 

Et = 0.6 F, {10 Td!J" . 
where: 
Et=Monthly potential 

evapotranspiration (inches) for 
month i. 

F1=Monthly latitude adjusting value 
for month i. 

T1=Mean monthly temperature c•q 
for month i. 

12 
I= :I (T;/5)1· 514 

i=l 

a=6.75x1o-• P-7.71X1o-• 12+ 
1.79X10-2 I+0.49239 

Select the latitude adjusting value for each 
month from Table 3-3. For latitudes lower 
than so• North or 20• South, determine the 
monthly latitude adjusting value by 
interpolation. . 

• Calculate monthly net precipitation by 
subtracting monthly evapotranspiration (or 

_monthly potential evapotranspiration) from 
monthly precipitation. If evapotranspiration 
(or potential evapotranspiration) exceeds 
precipitation for a month, assign that month a 
net precipitation value of 0. 

• Calculate the annual net precipitation by 
summing the monthly net precipitation 
values. 

• Based on the annual net precipitation, 
assign a net precipitation factor value from 
Table 3--4. 

Enter the value assigned from Figure 3-2 or 
from Table 3--4, as appropriate, in Table 3-1. 

TABLE 3-3.-MONTHLY lATITUDE ADJUSTING VAWES8 

Latitude" Month 

(degrees) Jan. Feb. March April May June July August Sept Oct Nov. Dec. 

~50 N 0.74 0.78 1.02 1.15 1.33 1.36 1.37 1.25 1.06 0.92 0.76 0.70 
45 N 0.80 0.81 1.02 1.13 1.28 1.29 1.31 1.21 1.04 0.94 0.79 0.75 
40N 0.84 0.83 1.03 1.11 1.24 1.25 1.27 1.18 1.04 0.96 0.83 0.81 
35N 0.87 0.85 1.03 1.09 1.21 1.21 1.23 1.16 1.03 0.97 0.89 0.85 
30N 0.90 0.87 1.03 1.08 1.18 1.17 1.20 1.14 1.03 0.98 0.89 0.88 
20N 0.95 0.90 1.03 1.05 1.13 1.11 1.14 1.11 1.02 1.00 0.93 0.94 
10 N 1.00 0.91 1.03 1.03 1.08 1.06 1.oil 1.07 1.02 1.02 0.98 0.99 

0 1.04 0.94 1.04 1.01 1.04 1.01 1.04 1.04 1.01 1.04 1.01 1.04 
10 s 1.08 0.97 1.05 0.99 1.00 0.96 1.00 1.02 1.00 1.06 1.05 1.09 
20S .1.14 Q.99 1.05 0.97 0.96 0.91 0.95 0.99 1.00 1.08 1.09 1.15 

-• Do not round to nearest imager. 
• For unlist~ latitudes lower than so• North or 20• South, determine the latitude adjusting value by intelpola1ion. 

TABLE 3-4.-NET PRECIPITATION FACTOR 
VALUES 

Net precipitation (inches) 

0 ............... ; .................. - .............................. . 
Greater than 0 to 5 _ .............................. . 
. Greater than 5 to 15 _ ............................. .. 
Greater than 15 to 30 ............................... . 
Greater than 30 ........................................ .. 

Assigned 
value 

0 
1 
3 
6 
10 

3.1.2.3 Depth to aquifer. Evaluate depth 
to aquifer by determining the depth from the 
lowest known point of hazardous substances 
at a site to the top of the aquifer being 
evaluated, considering all layers in that 
interval. Measure the depth to an aquifer u 
the distance from the surface to the top of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for that 
aquifer. In evaluating depth to aquifer in 
karst terrain, assign a thickness of 0 feet to a 
karst aquifer that tmderlies imy portion of the 
sources at the site. Based on the calculated 
depth, assign a value from Table 3-5 to the 
depth to aquifer fact.or. 

Determine the depth to aquifer only at 
locations within 2 miles of the sources at the 
site~ except: if observed ground water 

contamination attributable to sources a:t the 
site extends more than 2 miles beyond these 
sources, use any location within the limits of 
this observed ground water contamination 
when evaluating the depth to aquifer factor 
for any aquifer that does not have an 
observed release. If the necessary geologic 
information is available at multiple locations. 
calculate the depth to aquifer at each 
location. Use the location having the smallest 
depth to assign the factor value. Enter this 
value in Table 3-l. 

TABLE 3-5.-DEPTH TO AQUIFER FACTOR 
VALUES 

Depth to aquifer • (feet) 

Less than or equal to 25 .. - ...................... . 
Greater than 25 to 250 ............................. . 
Greater than 250 ...................................... .. 

Assigned 
value 

5 
3 
1 

• Use depth of all layers between the hazardous 
substances and aquifer. As::i · ,., a thickness of 0 feel 
to any karst aquifer that undenies any portion of the 
sources at the site. · 

3.1.2.4 Travel lime. Evaluate the travel 
time factor based on the geologic materials in 
the interval between the· lowest known point 
of hazardous substances at the site and the 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as follows: 

• If the depth to aquifer (see section 3.1.2.3J 
is 10 feet or less, assign a value of 35. 

• If, for the interval being evaluated. all 
layers that underlie a portion of the sources 
at the site are karst. assign a value of 35. 

• Otherwise: 
-Select the lowest hydraulic conductivity 

layer(s) from within the above interval. 
Consider only layers at least 3 feet 
thick. However, do not consider layers 
or portions of layers within the first 10 
feet of the depth to the aquifer. 

-Determine hydraulic c~;mductivities for 
individual layers from Table 3-6 or 
from: in-situ or laboratory tests. Use 
representative, measured, hydraulic 
conductivity values whenever 
available. 

-If more than one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. Assign a thickness of 0 
feet to a karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor. based on the 
thickness and hydraulic conductivicy 
of the lowest hydraulic conductivity 
layer(s). 
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TABLE 3-6.-HYORAUUC CONoucTM1Y OF GeolOGIC MATERIALS 

Type of material 

Clay; low penneabllity till (c:ompad unfradl.l'ed till): shale; unf;actured metamorphic and igneous rocks ·---· ·····----·--··-··--------··-' 
Silt; loesses; ~ clays; sedimeAts that .ar~ predominantly silts; moderately pemleable til (line-grairled; UDCOI'ISOiidated till, or compact till with 

some fractures); low permeabili1y limestones and dolomites (no karst); low penlteabirlty sandstone; low permeallility fradured 9leoul· and 
metamorphic rocks ............. ·-----·····-·-··-·····-·-····· .. ··• .. ·-··-··-·--······'····-'-··-····-···-.................... : ....... ~ .......... --~---··--·-

Sands; sandy. silts; sediments that are predominantly sand; highly .permeable • (coarse-.grailled, unconsolidated or compact and highly 1ractured); 
· peat;· moderately permeable iilnestones and dolomites (no ka'SO; moderately permeable andstone; · IDOderately pemleable lracttlred igneous 

to-• 

.. andMetamorphie10Cks.--·-··-····--"-···-.. ············-···---------·--·---"---·-· .. ·-·--------
Gravel; clean sand; J1igbly penneable fractured igneous and metamorphic rocks; pernl8able basal!; Ursa limestones and dclonlites.---·----· 

• Do not 1Wild 11:) nearest integer. 

TABLE 3-7.-TRAVEL TIME FACTOR VALUES • 

Hydraulic conduclivitt (em/sec) 

. Thickness. of kMEst hydlaulic i:OrlducWily 
layer(s)• (feet) 

Greater 
lllan310 

5 

Greatsr Grea:er 
t1w1 5 to than tOO Greater 

tOO ·to 500 than 500 

Greater ·lhaA or equal to~-·-----·-·-·········-·····-····-····· .. ····-·--·······-"·· .. ----·----··-·-··-·-··-···· 35 
35 
15 
5 

35 
25 
t5 
s 

35 
1.5 
5 
1 

25 
15 
5 
t 

Less than tO-• to 1CJ.
1
- ····-·····--·····-··-···-·-----.. ----·-----···-··· ......... . 

Less than to-• to to-·-·--·----'---·· .. ······-······ ...................... ---··-·--·------·------.................... . 
Less.than to-7

.., ... -·-·-··----···.:..··-··-:·-··---·-·: ................................. -····-··-··-···:.... ............ ..:.. •• _ ..... .., .... - •• ,..-•••••••••• 

• H depth 10 aquifer -is 10 feet or tess « if, for 1be i'lteMII being e¥aluated, aH layers 1hat .161derlie a portion of the SOLV"CeS at the site are 11a:st. assign a value of 
35. 

• Consider only layers at least 3 feet thick. Do not a~nsider layers « pof1ians of layers within lhe tirst 10 feet of the depth to the ~-

Determine travel time only at locations 
within 2 miles of the.soarces at the site, · 
except: if observed ground water · 
contamination attributable to sources at the 

. site extends. more than 2miles beyond these 
sources, use any location within the iimits of 
this observed ground water contamination 
when evaluating the travel time factor for any 
aquifer that does not have an observed 
release. If the necessary subsurface geologic 
information is available-at multiple locations, 
evaluate the travel time factor at each 
location. Use the location having the highest 
travel time factor value to assign the factor 
value for the aquifer. Enter this value in 
Table 3-1. 

3.1.2.5 Calculation of potential to release 
factor value. Sum the factor values for net 
precipitation, depth to aquifer, and travel 
time, and mmtiply this sum by the factor 
value for containment. Assign this product as 
the potential to release factor value for the 
aquifer. Enter this value in Table 3-1. 

3.1.3 Calculation of like!ib.ood of release 
factor cc;tegory value. If an observed release 
is established for an aquifer, •ssign the 
observed release factor value of .550 as the 

likelihood of release factor category value for 
that aquifer. Othenr.se, assign the potential 
to release factor.value for that aquifer as the 
likelihood of release value. Enter t.~e value 
a;;signed i."l Table 3-L 

3.2 Waste ch(Jf'(Jcteristics. Evaluate the 
waste characteristics factor category for an 
aquifer based on two factors: toxiCity I 
mobility and hazardous waste quan.tity. 
Evaluate only those hazardous substances 
available to mtgrate from the sources at the 
site to ground water. Such hazardous 
substances include: 

• Hazardous substances that meet the 
aiteria for an observed release to ground 
water. 

• All hazardous substances associated 
with a source that baa a ground water 
a~n,tainmen~ factor value greater than 0 (see 
sections 2.2.2, 2.2.3, and 3.1.2.1 ). 

3.2.1 Toxicity/mobility. For each 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified in the foHowing sections. SeleCt the 
toxicity/mobility factor value for the aquifer 
being evaluated as .specified in sectioll3.2.l.3. 

3.2.1.1 Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
specified in SectiOn 2.4.iL 

3.2.1.2 Mobility. Assign a mObility factor 
value to each hazardous substance for the 
aquifer being evaluated as follows: 

• For any hazardous substance that meets 
the criteria for an observed release by 
chemical analysis to one or more aquifers 
underlying the SOUI'CeS at the site, regardless 
of the aquifer being evaluated, assign a 
mobility factor value of 1. 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis to at-least one of !be 
aquifers, assign that hazardous substance a 
mobility factor value from Table 3-8 for the 
aquifer being evaluated, based on its water 
solubility and distribution .coefficient fK.s). 

• If the hazardous substance cannot be 
assigned a mobility factor value because data 
on its water solubility or distribution 
coefficient are not available. use other 
hazardous substances for which infonnation 
is available in evainatiDg the pathway. 

TABLE 3-8.-GROUND WATER MoB\UTY FACTOR VALUES • 

Distribution coefficient (K.J (mllg) 

Wa!er solub~ity (mg/1) 
Karst• s.l6 >10 10 >1,000 t,OOO 

Present as riQUid ..................................................... -·-···-····-····---·-··--··-·-·-··-·-··-··-·---~--·-·-··--·· .. ·-···-······· 1 1 0.01 n.ooot 
Greater !han 100 ............................................................................. ·--·----------------·-----········ t 1 0.01 O.OOOt 
Greater 1han t to tOO ........................................................................ ---·--·-·-·--·-·-.. -·--·-·-··-·--·-··· 02 C2 0.002 2xto-• 

0.002 0:002 2x10-• 2xto-• 
2x10-· 2x1o-• 2xto-• 2xt{)-• ~;=t~ ~ ~~:~o 1o~o:,-:::::::::::::::::::::::;~::::=::::::::::::::::~~==: .. : .. ::=:::::::::::::::==::::: ............ ::::.. .. =~::::-~: 

· • Do not round to nearest integer. 
• Use if the hazardous substance is present 0!' deposited as a liquid. 
• Use if the en!ire interval from the source to the aQUifer being evaluated is karst. 
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• If none of the hazardous substances 
eligible to be evaluated can be assigned a 
mobility factor value. use a default value of 
0.002 as the mobility factor value ·for all these 
hazardous substances. 

Determine the water. solubility to be used 
in Table s-a for the hazardous substance as 
follows (use this same water solubility for all 
aquifers]: 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis. if the hazardous 
substance is present or deposited as a liquid. 
use the water solubility category "Present as 
Liquid" in Table 3-a to assign the mobility 
factor value to that hazardous subsfance. 

• Otherwise: 
-For any hazardous substance that is a 

metal (or metalloid] and that does not 
meet the criteria for an observed 
release by chemical analysis. establish 
a water solubility for the hazardous 
substance as follows: 

--Determine the overall range of water 
solubilities for compounds of this 
hazardous substance (consider all 
compoiinds for which adequate 
water solubility information is 
available, not just compounds 
identified as present at the site]. 

--Calculate the geometric mean of the 
highest and the lowest water 
solubility in this range. 

--Use this geometric mean as the watei 
solubility in assigning the 
hazardous substance a mobility 
factor value from Table 3-a. 

-For any other hazardous substance 
(either organic or inorganic] that does 
not meet the criteria for an observed 

release by chemical analysis. use the 
water solubility of that hazardous 
substance to assign a mobility factor 
value ·from Table 3-a to the hazardous 
substance. 

For the aquifer being evaluated. determine 
the distribution coefficient to be used in 
Table s-a for the hazardous substance as 
follows: 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis, if the entire interval 
from a source at the site to the aquifer being 

. evaluated is karst. use the distribution 
coefficient category "Karst" in Table s-a in 
assigning the mobility factor value for that 
hazardous substance for that aquife"r. 

• Otherwise: · 
-For any hazardous substance that is a 

metal (or metalloid] and.that does not 
meet the criteria for an observed 
release by chemical analysis, use the 
distribution coefficient for the metal or 
(metalloid] to assign a mobility factor 
value from Table 3-a for that 
hazardous substance. 

-For any other inorganic hazardous 
substance that does not meet the 
criteria for an observed release by 
chemical analysis; use the distribution 
coefficient for that inorganic 
hazardous substance, if available, to 
assign a mobility factor value from 
Table 3-8. If the distribution coefficient 

·is not available, use a default value of 
"less than 10" as the distribution 
coefficient, except: for asbestos use a 
default value of "greater· than 1,000" as 
the distribution coefficient. 

-For any hazardous substance that is 
organic and that does not meet the 
criteria for an observed release by 
chemical analysis, establish a 
distribution coefficient for that 
hazardous substance as follows: 

--Estimate the I<.t range for the 
hazardous substance usin2 the 
following equation: 
l<.t=(l<..:](f,) 
where: 
I<..:=Soil-water partition coefficient 

for organic carbon for the 
hazardous substance. 

f,=Sorbent content (fraction of 
clays plus organic carbon] in 
the subsurface. 

--Use f, values of 0.03 and 0.77 in the 
above equation to establish the 
upper and lower values of the I<.t 
range for the hazardous substance. 

--Calculate the geometric mean of the 
upper and lower I<.t range values. 
Use this geometric mean as the 
distribution coefficient in assigning 
the hazardous substance a mobility 
factor value from Table 3-8. 

3.2.1.3 Calculation of toxicity/mobility 
factor value. Assign each hazardous 
substance a toxicity /mobility factor value 
from Table 3-9, based on the values assigned 
to the hazardous substance for the toxicity 
and mobility factors. Use the hazardous 
substance with the highest toxicity/mobility 
factor value for the aquifer being evaluated to 
assign the value to the toxicity/mobility 
factor for that aquifer. Enter this value in 
Table 3-1. 

TABLE 3-9.-TOXICITY/MOBIUTY FACTOR VALUES • 

Mobility factor valUe 
10,000 

1.0 10,000 
0.2 2,000 
0.01 100 

0.002 20 
0.0001 1 
2x1o-• 0.2 
2x1o-• 0.002 
2x1o-• 2x1o-• 

• Do not round to nearest integer. 

3.2.2 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
ground water pathway for aquifer] as 
specified in section 2.4.2. Enter this value in 
Table 3-1. 

3.2.3 Calculation of waste characteristics 
factor category value. Multiply the toxicity/ 
mobility and hazardous waste quantitY factor 
values, subject to a maximum product of 
1 X 108• Based on this product: assign a value 
from Table 2-7 (section 2.4.3.1) to the waste 
characteristics factor category. Enter this 
value in Table 3-1. 

3.3 Targets. Evaluate the targets factor 
c.ategory for an aquifer based on four factors: 

Toxicity factor value 

1,000 100 10 1 0 

1,000 100 10 1 0 
200 20 2 0.2 0 
10 1 0.1 0.01 0 
2 0.2 0.02 0.002 0 

0.1 0.01 0.001 1x1o-• 0 
0.02 0.002 2x1o-• 2X10-• 0 

2x10-• 2x1o-• 2x1o-• 2x1o-• 0 
2x1o-• 2x1o-• 2x1o-• 2x1o-• 0 

nearest well, population. re~ources. and 
Wellhead Prole<- 'ion Area. Evaluate these 
four factors based on targets within the target 
distance limit specified in section 3.0.1.1 and 
the aquifer boundaries specified in section 
3.0.1.2. Determine the targets to be included 
in evaluating these factors for an aquifer as 
specified in section 3.0. 

3.3.1 Nearest well. In evaluating the 
nearest well factor, include both the drinking 
water wells drawing from the aquifer being 
evaluated and those drawing from overlying 
aquifers as specifi.ed in section 3.0. Include 
standby wells in evaluating this factor only if 

they are used for drinking water supply at 
least once every year. 

If there is an observed release by direct 
observation for a drinking water well within 
the target distance limit. assign Level D 
concentrations to that welL However. if one 
or more samples meet the· criteria for an 
observed release for that well. determine if 
that well is subject to Levell or Level D 
concentrations as specified in sections 2.5.1 
and 2.5.2. Use the health-based benchmarks 
from Table 3-10 in determining the level of 
contamination. 

Assign a value for the nearest well factor 
as follows: 



. . • Hone or more drinking .water wells is 
subject to Level I c:Oneentrations, assig"n a 
value of 50. · · 

• H not..but if one or more drinking water 
wells is subject to Level D concentrations, 
assign a value of 45. . . . . 

• . H none of the drinking water wells is 
subject to Level I or Level n concentrations, 
assign a value as follows: · · · 

-If one of the target aquifers is a karst 
aquifer that underlies-any portion of 
the sources at the site and any well 
draws drinking water from this karst 
aquifer within the target distance limit. 
assigri a value of 20. · · 

-H not. determine the shortest distance 
to any drinking water well. as 
meastired from any source at the site 
with a ground W!lter cOntainment . 
factor value greater than 0. Select a 

.· value from Table 3-11 based on this 
· distance, Assign it as the value for th~ 

nearest well factor. · 
· Enter the value assigned to the nearest well 
factor in Table 3-1. · · 

TABLE 3-10.-HEALTH-BASED BENCH
MARKS FOR HAZARDOUS SUBSTANCES 
IN· DRINKING WATE;R 

• Concentration corresponding to Maximuni Con
taminant Level (MCL). 

• ·Concentration corresponclng to a. nonzero Maxi
mum Contaminant Lev8l Goal (MCLG). 

• Screening concentration for cancer corresponding 
to 1hat concentration that corresponds to. the to·• 
individual cancer risk for oral 8lCP.QSUr8S. · 

• Scr~ng concentration for I'IOOC8IlC8r toxicologi
cal responses coriesponding to the Reference 
Dose (RtD) for oral 8xpOsures: 

TABLE 3-11.-NEAREST WELL FACTOR 
. VALUES 

Distance from source (miles) ~ 

Level I concentrations" ·-···---·······-···-··· 50 
LEI"Iel II coilcentrations" --·····;·······-·~·-··· 45 
0 to ~:-··-······-···-·······-···-··-··-··· ... ··---·· 20 
Greater than '14 to 'h.·-···-····-·······-····- 18 
Greater than 'h to '···-········-'---··-········· 9 
Greater than 1 to 2 -···-··-·-···-···----··· 5 
Greater than 2 to 3 --·····-···-··.;···--·-·· 3 
Gl88ter. than 3 to 4 -···---····-··-······-·- 2 
Greater· than 4. ... ·--········-···-·················· o 

• Distance does not apply. 

3.3.2 Population. In evaluating the 
population factor, include thost :-'!rBons 
served by dr'.nking water wells within the 
target distance limit specified in section 
3.0.1.1. For the aquifer being·evaluated, count 
those persons served by wells in that aquifer 
and those persons served by wells in· 
overlying aquifers as specifi!!d in section 3.0. 
Include residents, students, and workers who 

regularly use the water. Exclude transient 
populations such as customers and travelers 
passing through the area. Evaluate the 
population based on the location of the water 
supply wells, not on the location of 
residences. work places, etc. When a standby 
well is maintained on a regular basis s0 that 
water can be withdrawn. include it in 
evaluating· the population factor. 

In estimating residential population. when 
the estimate is based on the number of 

· residencei multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

In determining the population served by a 
well, if the water from the well is blended 
with other water (for example, water from 
other ground water wells or surface water 
intakes), apportion the total population 
regularly served by the blended system to the 
well based on the well's relative contribution 
to the total blended system. ui .estimating the · 

·well's relative contribution. assume eaCh well 
and intake contributes equally and apportion 
the population accordingly, except if the 
relative contribution of any one well or 
intake exceeds 40 percent based on average 
annual pumpage or capacity, estimate the 
relative Contribution of the wells-imd intakes 
considering the following data, if available: 

• Average annual pumpage from the ground 
water wells and surface water intakes in the 
blended system. 

• Capacities of the wells and intakes in the 
blended systeni. ·· 
. For systems with standby ground water 
wells or standby surface water intakes, 
apportion the total population regularly 
served by the blended system as described 
above, except 

• Exclude standby surface water intakes in 
apportioning the population. 

• When using pumpage data for a standby 
ground water well, use average pumpage for 
the period during which the standby well is 
used rather than average annual pumpage. 

• For that portion of the ~otal population 
that could be apportioned to a standby 
ground water well, assign that portion of the 
population either to that standby well or to 
the other ground water well(s) and surface 
water intake(s) that serve that population; do 
riot assign that portion of the population both 
to the standby well and to the other well(s} 
and intake(s) in the blended system. Use the 
apportioning that results in the highest 
population factor value. (Either include all 
standby well( a) or exclude some or all of the 
standby well(s) as appropriate to obtain this 
highest value.) Note that the specific standby 
well(s) included -or excluded and, thus, the 
sj,ecific apportioning may vary in evaluating 
different aquifers and in evaluating the 
surface water pathway. · 

3.3:2.1 Level of contamination. Evaluate 
the population served by water· from a point 
of withdrawal based on the level of 

51603 

. contamination for that point of withdrawal. 
Use the applicable factor: Level I 
concentrations, Level D concentrations, or 
potential contamination. 

H no samples meet the criteria for an 
observed release for a point of withdrawal 

·' and there is no observed release by direct 
observation for that point of withdrawaL 
evaluate that point of withdrawal using the 
potential contamination factor in section 
3.3.2.4. H there is an observed release by 
direct observation. use Level D 
concentrations for that point of withdrawal. 
However, if one or more samples meet the 
criteria for an observed release for the point 
of withdrawaL determine which factor (Level 
I or Level D concentrations) applies to that 
point of withdrawal as specified in sections 
2.5.1 and 2.5.2. Use the health-based . 
benchmarks from Table 3-10 in determining 
the level of contamination. Evaluate the point 
of withdrawal using the Level I · 
concentrations factor in section 3.3.2.2 or the 
Level D concentrations factor in. section 
3.3..2.3, as appropriate. 

For the potential contamination factor, use 
population ranges in evaluating the factor as 
specified ·in section 3.3.2.4. For the Level I and 
Level D cOncentrations factors, use the 
population estimate, not population ranges, in 
evaluating both factors. 

3.3..2.2 Levell concentrations. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level I 
concentrations. Multiply-this IIUill by 10. 
Assign this product as the value for this 
factor. Enter this value in Table 3-1. 

3.3..2.3 Levell! concentrations. Sum the 
number of people served by drinking water 
from points of Withdrawal subject to Level D 
concentrations. Do not include thos!! pe()ple 
already counted under the Levell. .. · . 
concentrations factor. Assign this sum a$ the 
value for this factor. Enter this value in Table 
3-1. 

3.3.2.4 Potential contamination. 
Determiite the number of people served by 
drinking water from points of withdrawal 
.subject to potential contamination. Do not 
include those people already counted under 
the Level I and Level D concentrations 
factors. 

Assign distance-weighted population 
values from Table 3-12 to this population as 
follows: 

• Use the "I<arst" portion of Table 3-12 to 
assign values only for that portion of the 
population served by points of withdrawal 
that draw drinlcing water from a karst aquifer 
that underlies any portion of the sources at 
the site. 

-For this portion of the population. 
· determine the number of people 

included within each "Karst"' distance 
category in Table 3-12. 
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TABlE 3-12.-DrsTMCE..WE1GHTED PoPulATION VALUES FOR PoTEtmAL C0NTAM1NAllON FACTOR FOR GROUND WATER MIGRATION 
·. PATHWAY• 

Number of people wilhiA lhe distance categoly 

OiRinc:e category (11'11~ 1 11 
0 to 10 

10 30 

Ottler T1lan KM'st ": 
010 '4- -----.. --. 0 ~ 17 
Greater than '! .. ·to %..-·-········---···-··· 0 2 11 
Greater than 'n 1o 1 _ .......... - .... .;.... .... - ... 0 1 5 
Gn!atar ...., 1 to 2 __ ,_ ................ - ....... 0 0.7 3 
Grealer than 2 to 3----. _. ______ 0 0.5 2 
GNrdar ..... 3 to •--·-· -- 0 Q.3 1 

Kam<: 
0 to v._ ... ______ ......... .:.. ... --~ 0 4 17 
Gnlater than V.lo !IL.._._,, .. --.. - '0. 2 t1 
Greater than ~ lo 1 - .... - .... ___ , ...... 0 2 
Grealar fbln 110 2-------.,... 0 2 
Greater than 2 to 3----· --- 0 2 
Greater tha_!l310 .. _...:_;; ____ 0 2 

·-Assign a distance-weighted popltlation 
. value for each distance category based 

on the number of people included 
within the distance category. 

• Use the "Other. ThaJi Kust'; portion of 
Table.3-'-12 for the remaindel' of the 
population served by points ofwithdrawal. 
subject to potential contaminati!)n. 

-For this portion of .the population, 
determine the number of people 
included witliio each "'ther Than--

.Karst" distance category in Table 3-12. 
-Assign a distaru:e-weighted population 

value for each distance category based 
on the number of People included 
within the distance category. 

Calculate the value for the potential 
contamination factor (PC) as follows: 

1 
PC= 

to i=t 

9 
9 
9 
9 

31 101 30110 1.oot 3,00110 10,001 
lo to 1.000 lo 10.000 ID 

100 300 3.000 30,000 

53 164 522 1,633 5,214 16.325 
33 102 324 1,013 3,233 10.122 
17 52 . ,67 523 1,669 5,224 
10 30 94 294 939 2,939 
7 21 68 212 678 2.122 
4 13 "'42 131 417 1,306 

53 164- 522 1.633 5.21>4 16,325 
33 102 324. 1,G13 3,233 '10.122 
26 82 261 817 2.60'7. 8,163 
26 -82 261 817 2.607 8,163 
26 82 261 817 2.f!l)1 8,163 
26 82 261 817 2.f!l)1 8.163 

resources Lictor value for. ~e aQmrer. Enter. 
this value in Table 3'-1. 

Assign a resource. value of 5 if water . 
drawn from any target well for the.aquifer 
being evaluated or overlying aquifers (as 
specified in sec_tion 3.0) is used for one or 
more of the followiag purposes: 
· • .Irrigation (5-aae minimum} of 
commercial food crops or commercial foi-age. 
crops. . 

• Watering of commercial livestock. 
· • IDgredient in commercial food ' 

preparation. 
• Supply for c:ommercial aquaculture. 
• Supply for a major or designated water 

recreation area. t:xdud.ing clrinkins water use. 
Assign a reSoUrces value of 5 if no drinking 

water weBs are within the tarset distance 
limit. but the water in the aquifer being 
evabialed Or 8llJ' Overlying aquiferif(as 
specified in 8ectio1i SAJ) iS asabtefar drinking 
water pmpOses. · ·· · 

Assign a resomces value of 0 if none of the 
above applift. 

where: . 3.3.4 Wellhead Protection Area. Evaluate 
W,=Distance-weighted population from the Wellhead Protection Area factor based 

"Other Than Karst" portion of Table 3-'-12 on Wellhead Protection Areas designated 
for di.staace ~tegory i. according to section 14;!8 of the Safe Drinking 

K,=Di.stanc.weigbted pOpulation from Water Act. as amended. Consider orily tho'ie 
· "Karst" portion efT able 3-'-12 for Wellhead ProtectiOn Areas applicab~ to 1he 

distaDce category i. aquifer be' ·g evaluated or overlyins aquifers 
n=Number of distance categories. (as spec::ified in section 3.0). Select the highest 

If PC is less than t, do not round it to tbe value below that applies. Assign it as the 
nearest integer; if PC is 1 or~ round to value for tile Wellhead Protection Area factor 
the nearest integer. Eater this vallie in Table for the aquifer being evaluated Enter this 
a-1. · · · · · value in Table 3-'-1. · 

3.3.2.5 Calculotion of population /O{:tor Assign a value of 20 if either of the 
value. Sum the factor values for Level·I following criteria applies for the aquifer being 
concentrations, Level D concentrations. and evaluated or overlying aquifers: 
potential contamination. Do not round this· • A source with a ground w~r .. 

30,00110 100,001 300,001 1D 1,000,001 

100,000 to 1,000,000 to 
300.000 3,000,000 

52.137 163.246 521,360 1,632,455 
32.325 101.213 323.243 1.012;122 
16,684· 52,239 166,835 522,385 
.9.385 29,384 83,845 293,842 
s.ne 21,222 67,7n 212.219 
4,171 13.060 41.709 130,596 

52,137 163,2«; 521;360 1,632,455 
32.325 101,213 323,243 1,012,122 
28,068 81.623 260,680 816.227 
26,068 81.623 260,880 816.227 
26,068 81.623 260,680 816.227 
28;068 81,623" 260.68&- 816.227 

If neither Criterion applies. assign a value 
ofS, if. within the taJJet distaiice limit there 
is a designated Wellhead Protection Area . 
applicable to the aquifer being evaluated or 
overlying aquifers. 

AsSign a value of 0 if none of the above 
applies. · 

3.3.5 Ca!culatiim of targets factor 
cotegory vtilue. Sum the factorvalues·for 
nearest well. population, resources. and 
Wellhead Protection· Area. Do aot round this 
sum to the nearest integer; Use this sum as 
the targetB factor category value for the 
aquifer. Enter this value in Table a-t . 

3.4 Ground water migration score for an 
aquifer. For the aquifer being evaluated. 
multiply die factor category values for 
l!kelihood of release, waste characteristia. 
1111d t.argetB. and round the product to the 
nearest integer. Then divide by 82.50(l Assign 
the resulting value, subject to a maximum 
vallie of tOO. as the ground water migration 
pathway score for the aquifer. Enter this 
score in Table 3-'-1. 

3.5 Calculation tTf graund water migratwn 
pathway SClJl'e. Calculate a ground water 
migration scare for each aquifer underlying . 
the sources at the sit~ as appropriate. Assign 
the highest ground water migration score for 
an aq~fer aa the ground water migration· 
pathway .core (S..) for the site. Enter this 
score in Table 3-'-t. 
4.0 Surface Water Migration Pathway. 

4.0.1 Migration components. Evaluate the 
surface water- migmtioD pathway based on 
two migration components: 

• Overland/ftood.migration to surface 
water (see aection 4.1). 

• Ground water to surface waler migration 
(see section 4-?l· · 

sum to the nearest integer. Assign-this sum as . -.containment .factor value greater than 0 lies, 
the population factor value for the-aquifer. -either partially or-fully. within or above-the 
Enter thi• value in Table 3-'-1. · designated Wellhead Protection Area. 

·· Evaluate each component based on·the same. 
three threats: drinking-waterthreat. human· 
food chain threat. and, environmental threat. 

3.3.3 Resources.. To evaluate the •· Observed ground·water contamination 
resources factor. select the highest value ·. attributable -to the Sources at the site lies. 
specified below that applies for the aquifer either partially or fully, within the designated 
being evaluated. Assign this value as the Wellh!l.ad Protection Area. 

Score one or both components. ·considering· 
i.heir relative importance. If only one )' 
component is sc::ored, assign its score as the 
surfar.e water migration pathway score. If 
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both components are scored, select the higher 
of the two scores and assign it as the surface 

-water migration pathway score. 
4.0.2 Suiface water categories. For HRS 

purposes, classify surface water into folir 
categories: rivers, lakes, Oc:eans, and coastal 
tidal waters. 

Rivers include: 
• .Perennially flowing waters from point of 

origin to the ocean or to coastal tidal waters, 
whichever comes first, and wetlands 
contiguous to these flowing waters. 

• Aboveground portions of disappearing 
rivers. . 

• Man-made ditches only insofar as they 
perennially flow into other surface water. 

• Intermittently flowing waters and 
contiguous intermittently flowing ditches only 
in arid or semiarid areas with less than 20 
inches of mean annual precipitation .. 

Lakes include: 
• Natural and man-made lakes (including 

impoundments) that lie along rivers, but 
excluding the Great Lakes. 

• Isolated, but perennial lakes, ponds, and 
wetlands. 
- • Static water channels or oxbow lakes 
contiguous to rivers. 

• Small rivers, without diking, that merge 
into surrounding perennially inundated 
wetlands. 

• Wetlands contiguous to water bodies 
defmed here as lakes. 

Ocean and ocean-like water bodies 
include: 

• Ocean areas seaward from the baseline 
of the Territorial Sea. (This baseline 
represents the generalized coastline of the 
United States. It is parallel to the seaward 
limit of the Territorial Sea and other maritime 
limits such as the inner boundary of Federal 
fisheries jurisdiction and the limit of States 
jurisdiction under the Submerged ~ds Act, 
as amended.) 

• The Great Lakes. 
• Wetlands contiguous to the Great Lakes. 
Coastal tidal waters include: 
• Embayments, harbors, sounds, estuaries, 

back bays, lagoons, wetlands, etc. seaward 
from mouths of rivers and landward from the 
baseline of the Territorial Sea. 

4.1 Overland/flood migration component. 
Use the overland/flood migration component 
to evaluate surface water threats that result 
from overland migration of hazardous 
substances from a source at the site to 
surface water. Evaluate three types of threats 
for this component: drinking water threat. 
human food chain threat. and environmental 
threat. 

4.1.1 General considerations. 
4.1.1.1 Definition of hazardous substance 

migration path for overland/flood migration 
component The hazardous substance 
migration path includes both the overland 
segment and the in-water segment that 
hazardous substances would take as they 
migrate away from sources at the site: 

• Begin the overland segment at a source 
and proceed downgradient to the probable 
point of entry to surface water. 

• Begin the in-water segment at this 
probable. point of entry. 

-For rivers, continue the in-water 
segment in the direction of flow 
(including any tidal flows) for the 

distance established by the target 
distance limit (see section 4.1.1.2). 

-For lakes, oceans, coastal tidal waters, 
or Great Lal<es, do not consider flow 
direction. Instead apply the target 
distance limit as an arc. 

-If the in-water segment includes both 
rivers and lakes (or oceans, coastal 
tidal waters, or Great Lakes), apply the 
target distance limit to their combined 
in-water segments. 

For sites that consist of contaminated 
sediments with no identified source, the 
hazardous substance migration path consists 
solely of the in-water segment specified in 
section 4.1.1.2. 

Consider a site to be in two or more 
watersheds for this component if tWo or more 
hazardous substance migration paths from · 
the sources at the site do not reach a eommon 
point within the target distance limit. If the 
site is in more than one watershed. define a . 
separate hazardous substance migration path 
for each watershed. Evaluate the overland/ 
flood migration component for each 
watershed separately as specified in section 
4.1.1.3. 

4.1.1.2 Target distance limit The target 
distance limit defines the maximum distance 
over which targets are considered in 
evaluating the site. Determine a separate 
target distance limit for each watershed as 
follows: 

• If there is no observed release to surface 
water in the watershed or if there is an 
observed release only by direct observation 
(see section 4.1.2.1.1), begin measuring the 
target distance limit for the watershed at the 
probable point of entry to surface water and 
extend it for 15 miles along the surface water 
from that point. 

• If there is an observed release from the 
site to the surface w:ater in the watershed. 
that is based on sampling, begin measuring 
the target distance limit for the watershed at 
the probable point of entry; extend the target 
distance limit either for 15 miles along the 
surface water or to the most distant sample 
point that meets the criteria for an observed 
release to that watershed, whichever is 
greater. 

In evaluating the site, include only surface 
water targets (for example, intakes, fisheries, 
sensitive environments) that are within or 
contiguous to the hazardous substance 
migration path and located, partially or 
wholly, at or between the probable point of 
entry and the target distance limit applicable 
to the watershed: 

• If flow within the hazardous substance 
migration path is reversed by tides, evaluate 
upstream targets only if there is 
documentation that the tidal run could carry 
substances from the site as far as those • 
upstream targets. 

• Determine whether targets within or 
conti8uous to the hazardous substance 
migration path are subject to actual or 
potential contamination as follows: 

-If a target is located, partially or wholly, 
either at or between the probable point 
of entry and any sampling point that 
meets the criteria for an observed 
release to the watershed or at a point 
that meets the criteria for an observed 
release by direct observation, evaluate 

that target as subject to actual 
contamination, except as otherwise 
specified for fisheries in section 4.1.3.3 
and for wetlands in section 4.1.4.3.1.1. 
If the actual contamination is based on 
direct observation, assign Level n to 
the actual contamination. However, if 
the actual contamination is based on 
samples, determine whether the actual 
contamination is at Level I or Level n 
concentrations as specified in sections 
4.1.2.3, 4.1.3.3, and 4.1.4.3.1. 

-If a target is located, partially or wholly, 
within the target distance limit for the 
watershed, but not at or between the 
probable point of entry and any 
sampling point that meets the criteria 
for an observed release to the 
watershed, nor at a point that meets 
the criteria for an observed release by 
direct observation. evaluate it as 
subject to potential contamination. 

For sites consisting solely of contaminated 
sediments with no identified source, 
determine the target distance limit as follows: 

• If there is a clearly defined direction of 
flow for the surface water body (or bodies) 
containing the contaminated sediments, begin 
measuring the target distance limit at the 

· point of observed sediment contamination 
that is farthest upstream (that is, at the 
location of the farthest available upstream 
sediment sample that meets the criteria for 
an observed release}; extend the target 
distance limit either for 15 miles along the 
surface water or to the most distant 
downstream sample point that meets the 
criteria for an observed release to that 
watershed, whichever is greater. 

• If there is no clearly defined direction of 
flow, begin measuring the target distance 
limit at the center of the area of observed 
sediment contamination. Extend the target 
distance limit as an arc either for 15 miles 

· along the surface water or to the most distant 
sample point that meets the criteria for an 
observed release to that watershed, 
whichever is greater. Determine the area of 
observed sediment contamination based on 
available ·samples that meet the criteria for 
an observed release. 
Note that the hazardous substance migration 
path for these contaminated sediment sites 
consists solely of the in-water segment 
defined by the target distance limit; there is 
no overland segment. 

For these contaminated sediment sites, 
include only those targets (for c:xample, 
intakes, fisheries, sensitive environments) 
that are within or contiguous to the 
hazardous substance migration path and 
located. wholly or partially, within the target 
distance limit- for the site. Determine whether 
these targets are subject to actual or potential 
contamination as follows: 

• If a target is located, partially or wholly, 
within the area of observed sediment 
contamination. evaluate it as subject to 
actual contamination. except as otherwise 
specified for fisheries in section 4.1.3.3 and 
wetlands in section 4.1.4.3.1.1. 

-If a drinking water target is subject to 
actual contamination, evaluate it using 
Level n concentrations. 
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-If a human food chain ~t or 
environuiental target is subject to 
actual contamination. evaluate it using 
Levell or Level JI concentrations. as 
appropriate {see sections 4.1.3.3 and 
4.1.4.3.1). 

• Jf a taqet i.e located. partially or wholly, 
within the taqet diataDce limit b- the 
watershed, bat DOt within the area of 
·observed sediment CODtaminatioB. evaluate it 
as subject to potential conlamioatioo. 

4.1.1.3 Evaluatioll of ovedaBd/flood 
migrolion C0111p011eRL Evaluate the driaking 
water threat. hamaa food chaiD. threat. and 
einironmental threat for eacl1 watershed for 

this component hased on three factor 
categories: likelihood of release, waste 
characteristica. and taJtets. Figure 4-1 
indicatea lhe factors inCluded within each 
factor category for each type of threat. 

Determine lhe overland/flood lmgration 
compooent sco.re (Soc) fur a watezshed in 
tenna of the factor categocy values as 
foD.ows: 

3 (LRJ£WCt)(TJ 
Sor= l: -~~-~~ 

i=1 SF 

where: 

LRt llkelibood of release factDr category 
value for tbreal i (that i.a, drinking water. 
human food chain. or environmental 
threat). 

WCs= Waste characteristics factor catesory 
value for threat i. 

T1=Targets factor category value for threat i. 
SF =5calini factDr. 
Table 4-1 outlioes the specifu: calculation 

procedure. 
If the site ia In only one watenhed. assign 

the ovedand/8ood migratioa.core lor that 
watershed as the overland/flood migration 
component score for the site. 
BILUNGCDOE ......_. 



Federal Register I Vol. 55, No. 241/ Friday, December 14. 1990 I Rules and Regulations 

Likelihood of Release (LR) 

Observed Release! I 
. or I 

I 

I 

'

Potential to Release! I 
by Overland Flow 

I I• Contaii'Wll!nt 
I I· RI.Riff 

II · Rainfall 
· • Drainage Area 
I I · Soil Group 
I I• Distance to II SUrfac:e Water 

+ 

I I 
I I 

II 
l I 
I I 

l 
I I 

1 
I 

'

Potentia( to Release' I 
by Flood 

I I• Containment 
I I (Flood) I 1• Flood Frequency 

I I 
I I 
I I 

L----·--------------~ 

BILLING COD£ &S&0-50-C 

I Drinking Water I I waste Character.isties (WC) 
(' 

II Toxicity/Persistence 
II • Toxicity 

II · Chronic 
• Carcinogenic 

II · Acute 
II • Persistence II : ~al f-l ife 

tl Hazar~ waste Quantity 
~~ • Hazardous Constituent Quantity 

II • Hazardous·Wastestre .. Quantity 
I • Vol~.~ne p • Area 

+ 

Targets (T) I 
1
.....-----~1 

Nearest Intake I I 
I I Population 1! 

I I • Level I Concentrations ~~ 
X • Level II Coneentrat ions II 

··.1 l • Potential Contamination ~ 1 
I 1 Resources II 

- t t 
I 
I 

i 
I 
I 
I 

I H\JIIan Food Chain I 
~ Waste Characteristics (WC) Targets (T) ! 
I I Toxicity/Persistenee/Bioaec~B.~lationl f. Food Chain Individual I 1 
l I • Toxicity f ~ Population . II 

f ! . Chronic I • Level 1 Concentrations llj 
• Carcinogenic • Hunan Food Chain 

~ ~ • Acute l Production II 
I I • Persistence l X I • Level II Concentrations It 

I
I I ·Half-life I · H\JIIan Food Chain ,.I 

• IC · Production i 
I l • Bio~~cumulation Potential I I • Potential Human Food tl 
I I Hazardous Waste Quantity I Chain Contamination II 

I t • Hazardous Constituent Quantity I I · HUIIiln Food Chain I~ 
• Hazardous Wastestream Quantity Production It 

I I • Volume I I 
I f • Area I I 
I 

+ 

~ 
Environuental I waste Characteristics (WC) Targets (T) 

I t 
I t Ecosystem Toxicity/ I Sensitive Environments H I t Persistence/Bioaecl.lllklation l • Level I Concentrations II 

• Ecosystem Toxicity • Level II Concentrations ti 
I ~ • AI!Dient Water Quality I K • Potential Contamination It 
I I Criteria I 

II - Al!Dient Aquatic Life Advisory I I ConcentraHons 
I I • Persistence I I 
I ! • Half-life I 

I ~ - IC . , 

I I • Eco~stem BioaCCUI!Ulation 
I l Pot entiat I 
I I Hazardous waste Quantity I I 
~ r • Hazardous Constituent Quantity I I 

• ttazardous Wastestream Quantity I 
I I • Vol~.~ne I I 
I I • Area I I 

FIGURE 4-1 
J.lRVIEW OF SURFACE WA1ER OVERLAND/FLOOD MIGRATION COMPONENT 

122 

51607 



51608 Federal Register /.Vol. 55, No. 241, / Friday. December 14~ 1990 I Rules and Regulations 

TABLE 4-1.-SURFACE WATER OVERLAND/FLOOD MIGRATION CoMPONENT ScoRESHEET 

Factor categories and factors 

Drinking Water Threat 
Llkefihood of Release: 

Maximum 
value 

1. ObseNed Release ........................................................................................................ :............................................................................ 550 
2. Potential to Release by Overland Flow: 

2a.. Containment....................................................................................................................................................................................... 1 0 
2b. Runoff.: ..................................................................................................................................... -....................................................... 25 
2c. Distance to Surface Water ........................................................................... :................................................................................... 25 
2d. Potential to Release by Overland Flow (lines 2a[2b+2cl) ........................................................................................................ 500 

3. Potential to Release by Flood: 
3a Con1ainment (Flood) .................................................................................................................. _.................................................... 10 
3b. Flood Frequency .................... - ................................................................................. : ........ ;.............................................................. 50 
3c. Potential to Release by FlOod (lines 3ax3b) ........................................................ :....................................................................... 500 

4. Potential to Release (lines 2d +3c. subject to a maximum of 500) ................................................................................................... 500 
5. Likelihood of Release (higher of lines 1 and 4) .................................................................................................................................... 550 

Waste Characterlatlca 
6. Toxicity/Persistence.................................................................................................................................................................................. (a) 
7. Hazardous Waste Quantity ...................................................................................................................................................................... (a) 
8. Waste Characteristics ....................................................................................... :....................................................................................... 100 

Tar~ts: 
9. Nearest Intake ............................................................. :............................................................................................................................. 50 

10. Population ......................................................................................................... - ...................................................... : .............................. . 
108. Levell Concentrations.................................................................................................................................................................... (b) 
1 Ob.· Level II Concentrations ...................................................................................................................................................... :............ (b) 
1 Oc. Potential Contamination ................................................................................................................................. ~................................ (b) 
10d. Population (lines 10a+ 10b+ 10c) ................... -........................................................................................................................... (b) 

11. Resources ................................................................. : ................................ : ..................................... :......................................................... 5 
12. Targets (lines 9+ 10d+ 11)...................................................................................................................................................................... (b) 

Drinking Water Threat Score: 
13. Prinking Water Threat Score ([lines 5xBx 12]182,500, subject to a maximum of 100) ............................................................... 100 

Human Food Chain Threat 

Llkellllood of Release: 
14. likelihood of Release (same value as line 5) ....................................................................................................................................... 550 

Waste C!laracterlstk:e: 
15. Toxicity/Persistence/Bioaccumulation ................................................... ; ................................. :............................................................. (a) 
16. Hazardous Waste Quantity ..................... ., .. ,............................................................................................................................................ (a) 

.17. Waste Characteristics .............................................................................................................................................................................. . 
Targeta: 

18.· Food C1!ain Individual .............................................................................................................. - ............................................................. . 
19. Population ........................................ - ..................................................................................................................................................... .. 

19a. Level I Concentrations .... : .......................................................................................................................... - ................................. . 
19b. Level II Concentrations .................................................................................................................................................................. . 
19c. Potential Human Food Chain Contamination ....................................... ; ............. : ....................................................................... .. 
19d. Population (lines 19a+19b+19c) ................................................................................................................................................ . 

1,000 

50 

(b) 
(b) 
(b) 
(b) 

20. Targets (lines 18+ 19d) ....... : ..................................................................................... :.............................................................................. (b) 
Human Food Chain Threat Score: 

21. Human Food Chain Threat Score ([lines 14X17x20l182,500, subject to a maximum of 100).................................................. 100 

Environmental Threat 
Llkefihood of Release: 

22. Ukelihood of Release (same value as ine 5) ...................................................................................................................................... . 
Waste Chanlcterlstlcs: 

23. Ecosystem Toxicity/Persistence/BioaccumulatiQn ............................................................................................................................. .. 
24. Hazardous Waste Quantity .................................................................................................................................................................... .. 

25. Waste Characteristics ............................................................................................................................................................................. .. 
Targets: 

.26. Sensitive Environments ............................................................................................................. - ........................................................... . 
26a. Level I Concentrations ..... - ............................. , ............................ ,~ .................................................. -; ........................ - .......... . 
26b. Level II Conce!mations ........ , ............... _ ...... , ............................................................................. - .............. _ ............................... . 
26c. Potential Contamination ................................................................................................................................................................. . 

27. ::e~= :==s: -~~~.~.~~~-~~~.::::::::::::::::::::::::=:::=::::::::::::::::::::::::::::::=:::::::::::::::::=~:::::=::::::::::::::::::::::::::::::: 
Environmental Threat Score: 

28. Environmental Threat Score ([lines 22x25x27l/82,500, subject to a maximum of 60) ............................................................. . 

Surface Water Overland/Flood Migration Component Score for a Watershed 
29. Watershed Score • (lines 13+21 +28, subject to a maximum of 100) ............................................................................................. . 

Surface Water Overland/Flood Migration Component Score 
30. Component Score (S.,) • (highest score from fine 29 for an watersheds evaluated, subject to a maximum of 1 00) ................. . 

• Maximum value applies to waste characteristics category. 
• Maximum value not applicable. 
• Do not round to nearest integer. 

550 

(a) 
(a) 

1,000 

(b) 
(b) 
(b) 
(b) 
(b) 

60 

100 

100 

Value assigned 
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If the site is "m more than. one walel'Sbed: 
• Calculate a separ~te overland/,flood 

migration component score for each 
watershed. using likelihood of release, waste 
characteristics, and targets applicable to 
each watershed. 

• Select the highest overland/flood 
migration componeat score from. the 
watersheds evaluated and assign it as the 
overland/floOd migration component score 
for the site. 

4.1.2 Drinking water threqt. Evaluate the 
drinking water threat for each watershed 
based on three factor categorie&: likelihood of 
release. waste characteristics, and targets. 

4.1:.2.1 Drinking water threat-likelihood 
of release. Evaluate the likelihood of release 
factor category for each watershed in terms · 
of an ebserved release factor or a potential to
release factor. 

4.1.2.1:1 Observed release. Establish an 
observed release to surface water for a 
watershed by demoBStrating that the site has · 
released a-hazardous substance to.the 
surface water ,itl the. watershed. Base this 
demonstration on either: 

• Direct observation: 
-A material that contains. one or~ 

hazardous substances has been seen 
entering surface water through. 
migration-or is, known to have entered 
surface water tllreugh direct 
deposition,.or 

-A source area has been ·nooded at a 
time that hazardous substances were 
present; and one or more hazardous 
substances were in contact with the 
flood waters, or . 

-When evidence support& theinf~nce 
of a release of a.material that contains 
one or more hazardous substances by 
the site to surface water, demonstrated 
adverse effects associated with that 
release may also be used to establish 
an observed release. 

• Chemical analysis: 
-Analysis of swface water. benthic, or 

sediment samples indicates that the 
concentration-of hazardous 

· substance{s) has increased 
significantly above the backgr~und 

cencentration for the site for that type 
of sample (see section 2.3). 

- -Limit comparisons to similar types of 
samples nd background 
concentrations-for example, 
compare surface water samples to 
surface water background 
concentrations. 

- -For benthic samples, limit 
comparisons to e10sentially sessile 
organisms. 

-5ome portion of the significant increase 
must be attributable to the site to 
establish the observed release. except 
when the site itself consists cif 
contaminated sediments with no 
identified source. no separate 
attribution is required. 

.If an~ release can be established 
for a watershed. assign an observed release 
factor value of 550 to that watershed, enter 
this value in Table 4-t,.and-proceed to 
section 4.1.2.1.3. If no observed release can be 
established for the watershed. assign an 
observed release factor value of 0 to that 
watershed. enter this value in.Table 4-1, and 
proceed to section 4.1.2.1.2. 

4.1.2.1.2 Potential to release. Evaluate 
potential to release only if an observed 

· release cannot be established for the 
watershed. Evaluate potential to release 
based on two CoiBponents: potential to 
release by overland flow (see section 
4.1.2.1.2.1) and potential to release by flood 
(see section 4.1.2.1.2.2). Sum the values for 
the5e two components to obtain the potential 
to release factor value for the watershed. 
subject to a maximum value of 500. 

4,1.2.1:.2.1 Potential to release by overland 
flow. Evaluate po~ential to release by 
overland flow for the watershed based on 
three factors: contamment. runoff. and 
distance to surface water. 

Assign potential to release by overland 
f1ow a value-ofO for the watershed if: 

• No overland segment of the hazardous 
subStance migration path can be defined for 
the watershed, or 

• The overland-segment of the hazardous 
substance migration path for the watershed 
exceeds 2 miles before surface water is 
encountered. 

U either condition applies. enter a value· of 6 
in Table4-1 and proceed to section 4.1.2.1.2.2 
to evaluate potential to release by flood. If 
neither applies. proceed to section 4.1.2.1.2.1.1 
to evaluate potential to release by overland 
flow. 

4.1:.2.1.2.1.1 ContainmenL Determine the 
containment factor value for the watershed 
as follows: , 

• If one or more sources is located in 
surface water iil. the watershed (for. example. 
intact sealed drums in Slll"face water). assign 
the containment factor a value of 10 for the 
wate!"Shed. Enter this value in Table 4-1. 

• If none of the sources is located in 
surface water in the watershed, assign a 
containment factor value from Table 4-2"to
each source at the site that can potentially 
release hazardous substances to the 
hazardous substance migration path ·for this 
watershed. Assign theaJntainment factor 
value for the watershed a11 follows: 

-Select the highest containment factor 
value assigned to those sources that 
meet the minimum size requirement 
described below. Assign this highest 
value as the containment factor value 
for the watershed. Enter .this value in 
Table4-1. · 

-If. for thiS watershed. no sourCe at the 
site meets the minimum size 
requirement. .then select the highest 
containment factor value assigned to 
the sources at the site eligible to be 
evaluated for this watershed and 
assign it as the containment factor 
value foi.the Watershed. Enter this 
value iii Table 4-1. · 

A source meets the minimum size 
requireme11.t if its source hazardous waste 
quantity value (see section 2.4.2.1.5) is O.S or 
mare. Do not include the minimum size 

, requirement in evaluating BD}'_other factor of 
.this surface water migration component. 
except potential to release by floOd as 
specified in section 4.U1.2.2.3. 

4.1.2.1.2.1.2 Buooff. Evaluate runoff based 
on three components: rainfall drainage area. 
and soil group. 

TABLE 4-2.-CoNTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY 

AI Sources (Except SUrfllce flllpoundments, Ulld Treatment, Contalnfi-s, and Tanks} 
Evidence of hazardous substance migration from source area (i.e., source area includes sourc.e and any associated containment s11Uctures) ... 
No evidence of hazardous illbslance,migratlon from source area lll7d: 

(a) Neitber of lhe following present (1) maintained engineered cover. or (2) functioning and maintained run-on controt system and runoff 
management~ 

(b) Any one of the two ilems in (a) present ............ - ... - .......... - ..... ; .... _ ... _ ........... - ........... '-·-·~-............ ________________ _ 
(c) Any two of the. followin!t present (1) maintained engineered cover, or (2) functionin9 and maintained run-on controt syslem BAd 

runoff management .system, or (3) liner with .functioning leachate coUection and removahystem immediately above linef. 
(d) All items in (c) preSent .............. -.: ... :.-........... - ......... - .. - ............... _ ........ -........ · --------
(e) All items in (c) pre$eilt, plus no bulk or non--c:ontainl!eclliquids nor materials containing free liquids deposited in source area.-·-

No evidence. of hazardous sUbstance migration from source area,. double &ner with· functioning leachS.te collection and removal system abo¥8 · 
and between liners, llfld: · 

(f) Only one of the follOwing deficiencies present in containment (1) buill « AODCOiltaineriz liquids or materials containing tree liquids 
deposited in source area. or (2) ·no or nonfunctioning oi nonmaintainecl run-on ·control system and rtiAoff m8i'lag8m8llt system. or ·f3J · 
no or nomnaintaiAed engineered COYer. · 

~==:~5~ .. =~-=~~=~:x~~="~=~ .. l. 

Assigned value 

10 

10 

9 
7 

5 
3 

3 

0 



Source · Assigned value 

Surface Impoundment 
Evidence of hazardous substance migration from surface impoundment_ .............................................................................................................. ..:... 10 
Free liquids present With either no diking. unsound diking, or diking that is not regularly inspected and maintained.............................................. 10 
No evidence of hazardous substance migration from surface impoundment, free liquids present, sound diking that is regularly inspected 

and maintained, adeqUate ireeboaril, snd: 
(a) No.liner .,. .................................................................................................................................................................................................... -.................. 9 
(b) Liner ............................... ~.; ............. _ ................................................................. _ .................... - ....................... -....................................................... 7 
(c) Uner with functioning :leachate colleCtion and removal system beloW liner ................................................................. -...................................... 5 
(d) .Double liner with functioning leachate collection and ref'llOyal syst8rn between liners.-............................................. , ................................ .:.... 3 

No evidence of hazardous substance migration from Sl.riace. impoundment and all free fiquids eliminated at closure (either by removal of Evaluate using All 
liquids or solidifiCation of remaining wastes and waste residues). Sources criteria 

· (with no bulk or free 

. . . . . Land Treatment . . .· 
Evidence of hazardou$ substance .l'lligration from land treatment :zOne ...... ,., ........ ;, •.. _ .... : .......... : .... ~····:·····; ............ _ ............ , ........... ; ........................ . 
No functioning arid mairitained nin-on. coritrol and runoff managerrient, system · 

No evidence of ~dOI.Is ~ migration from land treatment ZOI)e..-xt 
(a) Functioning and maintained nm'On control and runoff management syStem ..... : ....... ~;.".:.: ....................... - •• - ............. : ................................. .. 
(b) Functioning and maintained run-on control and runoff management system. and vegetative cover established over entire land · 

treatment area. · · ·: . . · · · · 
(c) Land treatment area maintained in compliance with 4o CFf'l 264.280 ........................... _ •... - ......... ., .................................................................. . 

ContalrleB 

.. liquids deposited). 

10 
w 

·7 
5 

0 

All containers buried ......... , ................... , ............ , ................................... - ........ :, ............ ; ... ,.: .................................................................................................. Ev~:!:, 

Evidence of hazardous substance .migration from container area (i.e., container area includes containers and any associated containment 10 
structures). · · · 

No diking (or no similar strUcture) surrOI.rlding container area ........................................................................................................................................ . 
Diking surrounding container area·unsound or not regularly inspected and maintainec:L ....... : .................................................................................... . 
No evidence of· hazardous substance migration from container area and container area surroUnded by sound diking that is regularly 

inspected and maintained. 
No 8'lliclenc!it of hazardous substance migration from container area, container area surrounded by soUnd diking that is regularly inspected 

and maintained, snd: · · · 
(a) EsSentially ~ base under·container area with liquids coHection aild removal system ........... _ ................. : ....................................... . 
(b) Containii1ent. sYstem includes. essentially impervious base, liquids collection system, sufficient capacity to contain 10 percent . of 

volume of; 811 containers; and functioning and rnaintaii-led r..1n-on control; and spilled Cir leaked hazardous substances and accumulated 
precipitation removed in tiineiY ·man.- to prevent overflow of ·collection · sYsterri; at least weekly inspection of containers, hazardous 
substances in leaking or deteriorating containers tral'ISferred to containers in goOd condition, and containers sealed except when 
waste is added or removed. · · 

(c) Free liquids present, Containment system has sufficient capacity to hold total volume of all containers and to provide adequate 
freeboard, and single liner under container area with furictioning leachate collection and removal system below finer. 

(d) Same as (c) except: double liner under container area with functioning leachate collection and removal system between liners: ............ . 
Containers inside or under rnaiiltained intact structure that provides protection from precipitation so that neithel: runoff nor leachate would 

be generated froni any unsealecf or iuptured containers, ~ or materials containing free liquids not deposited in any container, and 
functioning and maintained run-on control present · · 

No evidence of hazardous'substance migration from container area:, containers leaking, and all free liquids eliminated at closufe (either by 
removal of -~uids or solidification of remaining wastes and waste residues). 

10 
1G 
9 

9 

7 
5 

5 

3 
0 

Evaluate using All 
Sources ai\eria 
(witiT no bulk or tree 
liquids deposited). 

Tank . 
Below.gound tank ............................................................. -........................................................................................................................................................ Evaluate using All 

Evidence of hazardous substance migration from tank area (i.e., tank area includes tank, ancilla~y equipment such as piping, and any 
associated containment structures). . 

No diking (or no similar structure) surrounding tank and ancilla~y equipment .................................................. _ .......................... .: ............................... . 
Diking Slnounding tank and ancillary equipment unsound or not regularly inspected and maintained .................... - ................................................ . 
No evidence of. hizardous substance migration from tank area and tank and ancillary equipment surrounded by sound diking that is 

regularly inspected and maintained. · · . 
No evidence of ~dous substance migration from tank area, tank and ancilla~y equipment surrounded by sound diking that is regularly 
· inspected and maintained, and: · 

(a) Tank and ancillary equipment proVided with secondary containment (e.g., Hner under tank area. vault system, double-wall) with leak 
detection and collection system. · · 

(b) Tank and ancillary equipment provided with secondary containment system that detects and collects spilled or leaked hazardous 
substances and accumulated precipitation and has sufficient capacity to contain 110 percent of volume of largest tank within 

. cpntainment area. spilled or leaked hazardous substances and accumulated precipitation removed in a timely manner, at least weekly 
inspection of tank imd secondary containment system, ~nc;l all leaking or unfit-for-use tank systems promptly responded to. 

(c) Containment system has sufficient capacity to hold total volume of all tanks within the tank containment area and to provide 
lidequate freeboard, and single liner ~ tank containtnent area with functiOning le8chate collection and removal system below liner. 

(d) Same as (c) except double liner under tank containment area with functioning leachate collection and removal system between 
liners. . 

Tank is above ground, and inside or under maintained intact structure that provides protection from precipi'.ation so that neither runoff nor 
leachate would be generated from any material released from tank, liquids or materials containing free liquids not deposited in any tank, 
and functioning and maintained run-on control present 

SoUrces criteria 
10 

10 
10 
9 

7 

5 

!I 

3 

0 

Rainfall. Detennine the 2-year. 24-hour 
rainfall for the site. Use site-specific, 2-year, 
24-hour rainfall data if re~r.fs are available 

for at least 20 years. If such site-specific data 
are not available, estimate the 2-year, 24-hour 
rainfall for the site from a rainfall-frequency 

map. Do not round the rainfall value to the 
nearest integer. 
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Drainage area. Determine the drainage 
area for the sources at the site. Include in this 
drainage area both the source areas and the 
area upgradient of the sources, but exclude 
any portion of this drainage area for which 
runoff is diverted from entering the sources 
by storm sewers or run-on control and/ or 
runoff management systems. Assign a 
drainage area value for the watershed from 
Table 4-3. 

Soil group. Based on the predominant soil 
group within the drainage area described 
above, assign a soil group designation for the 
watershed from Table 4-4 as follows: 

• select the predominant soil group as that 
type which comprises the largest total area· 
within the applicable drainage area .. 

• If a predominant soil group cannot be 
delineated. select that soil group in the 
drainage area that yields the highest value for 
the runoff factor. 

Calculation of runoff factor value. Assign a 
combined rainfall/runoff value for the 
watershed from Table 4-5, based on the 2-
year, 24-hour rainfall and the soil group 
designation. Determine the runoff factor 
value for the watershed from Table ~ 
based on the rainfall/runoff and drainage 
area values. Enter the runoff factor value in 
Table4-1. 

TABLE 4-3.-DRAINAGE AREA VALUES 

Drainage area (acres) 

Less than 50 ................................. : .......... . 
50 to 250 .................................................. . 
Greater than 250 to 1,000 .................... .. 
Greater than 1,000 .................................. . 

Assigned 
value 

1 
2 
3 
4 

TABLE 4-4.-SoiL GROUP DESIGNATIONS 

Surface soil description 

Coarse-textured . soils with high infil
tration rates (for example. sands, 
loamy sands). 

Medium-textured soils with moderate 
Infiltration rates (for example, 
sanely loams. loams). 

Moderately fine-textured Boils with 
low infiltration rates (for example, 
silty loams, silts, sanely clay loams). 

Fme-textured soils with V8IY low infil
tration rates (for example, days, 
sanely clays. silty clay loams, clay 
loams. silty cleys); or impermeable 
surfaces (for example, pavement). 

Soil group 
designation 

A 

B 

c 

D 

TABLE 4-5.-RAINFALLIRUNOFF VALUES 

2·Year, 24-ho!K rainfall Soil group designation 
(mches) A B c D 

Less than 1.0 .......... _ ..... 0 0 2 3 
1.0 to less than 1.5 ..... ; .. 0 1 2 3 
1.5 to less than 2.0 _ .... 0 2 3 4 
2.0 to less than 2.5 ........ 1 2 3 4 
2.5 to less than 3.0 _,, .. 2 3 4 4 
3.0 to less lhan 3.5 - ..... '2 3 4 5 
3.5 or greater .................. 3 4 5 6 

TABLE 4-6.-RUNOFF FACTOR VALUES 

Drainage Rainfall/runoff value 
area 
value 0 1 2 3 4 5 6 

1 ................ 0 0 0 1 1 1 1 
2 ... : ............ 0 0 1 1 2 3 4 
3 ................ 0 0 1 3 7 11 15 
4 ................ 0 1 2 7 17 25 25 

4.1.2.1.2.1.3 Distance to surface water. 
Evaluate the distance to surface water as the 
shortest distance, along the overland 
segment. from any source with a surface 
water containment factor value greater than 0 
to either the mean high water level for tidal 
waters or the mean water level for other 
surface waters. Based on this distance. assign 
a value from Table 4-7 to the distance to 
surface water factor for the watershed. Enter 
this value In Table 4-1. 

4.1.2.1.2.1.4 Calculation of factor value for 
potential to release by overland flow. Sum 
the factor values for runoff and distance to 
surface water for the watershed and multiply 
this sum by the factor value for containment. 
Assign the resulting product as the factor 
value for potential to release tiy overland 
flow for the watershed. Enter this value in 
Table4-1. 

4.1.2.1.2.2 Potential to release by flood. 
Evaluate potential to release by flood for 
each watershed as the product of two factors: 
containment (flood) and flood frequency. 
Evaluate potential to release by flood 
separately for each source that is within the 
·watershed. Furthermore, for each source, 
evaluate potential to release by flood 
separately for each category of floodplain in 
which the source lies. (See section 4.1.2.1.2.2.2 
for the applicable floodplain categories.) 
Calculate the value for the potential to 
release by flood factor as specified In 
4.1.2.1.2.2.3. 

4.1.2.1.2.2.1 Containment [flood). For each 
source within the watershed. separately 
evaluate the containment (flood) factor for 
each category of floodplain in which the . 
source is partially or wholly located. Assign a 
containment (flood) factor value from Table 
4-6 to each floodplain category applicable to 
that source. Assign a containment (flood) 
factor value of 0 to each floodplain category· 
in which the source does not lie. 

4.1.2.1.2.2.2 Flood frequency. For each 
source within the watershed. separately 
evaluate the flood frequency factor for each 
category of floodplain in which the source is 
partially or wholly located. Assign a flood 
frequency factor value from Table 4-9 to each 
floodplain category in which the source is 
located. 

· 4.1.2.1.2.2.3 Calculation of factor value for 
potential to release by flood. For each source 
within the watershed and for each category 
of floodplain in which the source is partially 
or wholly located. calculate a separate 
potential to release by flood factor value. 
Calculate this value as the product of the 
containment (flood) value and the flood 
frequency value applicable to the source for 
the floodplain category. Select the highest 
value calculated for those sources that meet 
the minimum size requirement specified in 
section 4.1.2.1.2.1.1 and assign it as the value 

for the potential to release by flood factor for 
the watershed. However. if, for this 
watershed. no source at the site meets the 
minimum size requirement, select the highest 
value calculated for the sources at the site 
eligible to be evaluated for this watershed 
and assign it as the value for this factor. 

TABLE 4-7.-DISTANCE TO SURFACE 
WATER FACTOR VALUES 

Distance 

Less than 1 00 feet ................................. .. 
100 feet to 500 feet ................................ . 
Greater than 500 feet to 1,000 feet ..... .. 
Greater than 1,000 feet to 2.500 feet ... 
Greater than 2,500·feet to 1.5 miles ... .. 
Greater than 1.5 miles to 2 miles ......... .. 

Assigned 
value 

25 
20 
16 
9 
6 
3 

TABLE 4-8.-CoNTAINMENT (FLOOD) 
FACTOR VALUES 

Containment criteria 

Documentation that containment at 
the source is designed, constfuct
ed, operated. and maintained to 
prevent a washout of hazardous 
substances by the flood being eval
uated. 

Other ......................................................... . 

Assigned 
value 

0 

10 

TABLE 4-9.-FLOOD F.REQUENCY FACTOR 
VALUES 

Aoodplain category 

Source floods annually .......................... .. 
Source in 1 0-year floodplain .................. . 
Source in 1 00-year floodplain ................ . 
Source in 500-year floodplain ............... .. 
None of above ......................................... . 

Assigned 
value 

50 
50 
25 
7 
0 

Enter this highest potential to release by 
flood factor value for the watershed in Table 
4-1, as well as the values for containment 
(flood) and flood frequency that yield this 
highest value. 

4.1.2.1.2.3 Calculation of potential to 
release factor value. Sum the factor values 
assigned to the watershed for potential to 
release by overland flow and potentialto 
release by flood. Assign this sum as the 
potential to release factor value for the 
watershed. subject to a maximum value of 
500. Enter this value in Table 4-1. 

4.1.2.1.3 Calculation of drinking water 
threat-likelihood of release factor category 
value. If an observed release is established 
for the watershed. assign the observed 
release factor value of 550 as the likelihood of 
release factor category value for that 
watershed. Otherwise, assign the potential to 
release factor. value for that watershed as the 
likelihood of release factor category value for 
that watershed. Enter the value assigned in 
Table4-1. 

4.1.2.2 Drinking water threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 

' 
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-tershed based en t~.lactms: toxicity/ 
persistence and bazardoils waste quantity. 
Evaluate only those hazar4ous substanGes 
that are available to .migrate from the sources 
at the site to -surface w~r in the watelsbed 
via the overland/flood hazardous substaooe 
migration path for the watershed (see sedion 
4.1.1.1). Sucb hazardous -st.>bstances indude: 

• Hazaroous s~s-tha~ meet the 
criteria Tor an observed:releasc to surface 
water in the wntershed. · 

• All hazardous snbstanccs associated 
with a 110uN:e that has a I;IH'face water 

. cont-~inment factor v_a!ue gr.eater .t&al! 0 fur 
the watershed {see sections.2.2.2, 2.2.3, 
4.12.1..2.1.1, and -4.1.2..t.2.2.t}. 
. 4.1.2.2.1 Toxicity/persisterJce. For each 

hazardous substance. assign a ~Y factor 
value, a persistence factor .Wlue. and a 
combined toxicity}pel'$i.stellc:e f!tclor value a 
specified in sections 4.1.2.2.1.1 through · 
4.1.2.2.1.3. Select the toxicity I persistence 
fa'CtQrvaluefor the watershed u specified iD 
section 4.1.2.2.1.3. 

4.1.2.2.1.1 Toxicity. Assign a toxicity 
factor vatue to each hazardous substance as 
specified in section 2.4.1.."1. 

4.1.2.2.1.2 Persistence. AssigR a 
persistence factor value to each hazardous 
substance. In assigning this value, evaluate 
persistence.based primarily on the half-life .of 
the hazardous substance in surface wa!er 
and secondarily on the sorption of the 
hazardous substance to sediments. The ha!f
life in -surface water is 4efined for HRS 
purposes as the time required to red~~ee the 
initial-concentration in surface water by one
half as a result of the combined decay 
processes of biodegradation, hydrolysis, 
photolysis, aad volatilization. Sorption to 

sedimeots is evaluated for -the HRS based on 
the logarithm of the n-octanol-water partition 
coefficient (log J<.,.) of the hazardous 
substance. 

Estimate the half-life (tal•) of a hazardous 
substance as foTiows: 

where: 

1 
ltJ•=-~~~ 

1 1 1 1 
.,..+-+-+
h b p , 

h=Hy~-olysis balf-lli'e. 
b=Biodegradation half-life. 
p=Photolysis half-h1e. 
v = V olatili.zation laalf-life. 

If one« more of these four c:om.ponent 
half-lives cannot be estimated for the 
hazardous substance from available data. 
delete 1hat component half-life from the 
above equation. If uone of these four 
annponent bali-Uvea can be estimated for·tbe 
hazardous substance from available data, use 
the default procedure indicated below. 
Estimate a half.:Jife for the hnardous 
substance for lakes 01' for riYers, oceans, 
coastal tidal·waters, and Great Lakes, as 
appropriate. 

If a half-life can be estimated for a 
hazardous -substance: 

• Assign that hazardous substance a 
persistence factt~r value from the appropriate 
portion of Table 4-10 {that is lakes; or rivers, 
oceans, (:oastal tidal waters, and Great 
Lakes). 

• Select .tbe appropriate portion ofTable 
4-U)·as follows: 

-'-If there is OBe or more drinkin! water 
imakes along the .hazardous substance 
migration path for the watershed, 
select the nearest drinking w.ater 
intake as measured from the probable 
point -of entry .. If the in-water segment 
between the probable point of entry 
and this selected intake includes btltb 
lakes and other water bodies. use the 
lakes portion of Table 4-1{) QD)y if . 
more than half the distance to this· 
selected intake lies in lake( s). 
Otherwise, use the rivers. oceans, 
c:oasta1 tidal waters. and Great Lakes 
portion of Table 4-10. For 
~ontaminated sediments with no 
identified source. use tbe point where 
measurement begins {see section 
4.l.t.2) rather than the probable point 
of entry. 

-If there are no dririking water intak~s 
but there are intakes or points ol use 
fur any of the resource types listed in 
section 4.1.2.3.3. select the nearest such 
intake or point of u.ile: Select the
portion of Table 4-10 based on this 
intake or point of use in the manner 
specified for drinking water intakes. 

-If there are no drinking water intakes 
and no specified resource intakes and 
points of use. bat there i-s another type 
t~f resource listed in section 4.1.2.3.3 
{for example, the water is usable for 
drinking water purposes ~en though 
not t.'Sed), -select the portion of Table 

- 4-10 based on the nearest point of this 
resource in the manner specified for 
drinking water intakes; 

TABLE 4-1 C.-PERSISTENCE FACTOR V AWEs-HALF-LIFE 

Surface water categoly 

Rivers, oceans, coastal tidal waters, and Great lakes 

takes·· 

.. Do not round 110 nearest integer. 

If a baH-life cannot be estm>.ated for a 
hazardous substance from available data, use 
the following default procedure to assign a 
persistence factor value ttl that hazardous 
substance: 

• For those hazardous .substances that are 
metals {or metalloids), assign a persistence 
factor value of 1 as a default for all surface 
water bodies. 

• For other hazaraOl!s substances {ooth 
organic and inorganic). asSign 11 persis-tence 
factor value of 0.4 as a default for rivers, 
oceans, coastal tidal waters, and Great 

. Lakes, and a Persistence factor value of 0.07 

. as a default for lakes. Sel~ct the appropriate 
value in the same manner specified for using 
Table 4-lO. 

Substance haif..frfe (days) 
Assignei:l 
value• 

Less lhan «equal to 0.2---------..... , ........... - ............................. - .... ·--,--.. -- 0.0007 
0.07 
0.4 
1 

Grealer than 0.2 10 0.5 -·---·-----.. - ............ ~ .................................................... .. 
Greater than 0.5 10 1.5--.. ·----·-.. --............... - ............... -----.. -·----
Greater than t..s_ ·-- .... ..... --.............................. - ·--~---·-

Less ttl&n «equal to 0.02---·----............. - ............. ------·-·----, 0.0007 
~.07 
tl.4 

Greater 1han 0.()210 2 _ .................. ___ ................................ ___ .. , __ .... _. __ _ 

Greater than 2 to 20 ·---·-·---....... _ .................... .:... .... - ................ ---·-
Greater :han 20.-------~---................ - .. -........ ---------- 1 

Use the persistence factt~r v·alue assigned 
bast. • on half -life .or the default procedure 
unles-s '&.e .hazardous substance can be 
assigned a higher factor value from Table 
4-11, based on its Log I<.,,.. If a higher value 
can be assigned from Table 4-"11, assign this 
higher value as the persistence factor valae 
for tbe buardous substance. 

TABLE 4-11..-PERSISTENCE FACTOR 
VALUEs-LOG K_. 

less than 3.5 ----·----.. ·--.. ·-- 0.0007 
3.5 to less than 4.0 .. --· ......... .:........... 0.07 
4.0 to -4.5 ....... --.. ·----·-............. :............ 0.4 

TABLE 4-11 .. -P~TENCE FACTOR 

VALUES-lOG K,.-Concluded 

LogK.. AssigMd 
value• 

Gr~ter than 4.5 .................... - .................... . 

• Use for lakes, rivers, oceans, coas1al tidal 
waters, and Great Lakes. Do not round to nearest 
integer. 

4.1.2.2..1.3 Calcuiation of toxicity/ 
persistence factor value. Assign each 
hazardous substance a toxict!y/pe!'sistence 
factor value from Table 4-12. based on the 
values assigned to·the hazardous substance 
for the toxicity and persistence fsctors. Use 
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the hazardous substance with the highest 
toxicity /persistence factor value for the 
watershed to assign the toxicity/persistence 
factor value for tbe drinkin& water threat for 
the watershed. Enter this value ill Table 4-1. 

4.1.2.2.2 Ra:zordous waste quantity. 
Assign a hazardous waste quantity factor 

value for the watershed as specified in 
section 2.4.2. Enter this value in Table 4-1. 

4.1.2.2.3 . ColCI.IlatWn of drinJsins water 
thr8ol-waste chomcteristics fm;tor category 
value. Multiply the toxicUy/persjsteooe and 
hazacdous waste quantity factor val~~e~~ for 
the watershed. subject to a maximum ,Foduct 

oft x 101• Based oo this product. assign a 
value from Table 2.-7 (sectioD 2.4.3.1) to the 
drinking water threat-waste cbaracteristics 
factor category b the watershed. Enter this 
value in Table 4-t. 

TABLE 4-12.-TOXICITY/PERslsTENce FACTOR VALUES • 

Persistence factor value 
10,000 1,000 100 10 0 

1.0-------·-----···-:··---·,-------~--------
0.4........ ··--·--··-··············-··------------~-~ 

10,000 1,000 100 10 1 0 
4,000 400 40 4 0.4 0 

~::07=-=-~=--=--====~====::::::···----~·~··--. ·-.--··---~= 700 
7 

• Do not taund to nearest integer. 

4.1..%.3 DrinJcing woter threat-tar1Jels. 
Evaluate the targets factor category lor each 

· watembed based 011 three factors: nearest 
intake. populatioa, and reaoQrces. 

To enluale the lleaft8t intake and 
population factors, determine whether the . 
target .mace water intakes are eubject to 
adaa.l or poteutiaf c:ontamiDation as specified 
in section 4.1.1.2. Use either an observed 
release based 011 direct observation at the 
intalre or the exposure concentrations from 
samples (or comparable Amples) taken at or 
beyoDd the intake to make this determination 
(see teetiou. 4.1.2.Ll}. The exposure 
concentrations for a sample (that ia, ..mace 
water. beetbic. or aediment sample) consist 
of the conceotraticma of dlose huardoas 
substances preaeot that are significantly 
above backsroand levels and attributable at 
least m put to tbe li1e (that is, thoR 
hazardous substance concentrations that 
meet the c:ritefU! ban observed releaae). 

When an intake is subject to actual 
contamination. evahaate it using Levell· 

concentrations or Level D mncentrations. If 
the actual contamination ia based on an 
observed release by direct observation. use 
Level U mncentrations for that iDtake. 
However, if the actual contaminatiOn is 
based on an.observed release from samples. 
determine which level applies for the intake 
by comparing the exposure concentratioo.s 
from samples {or comparable samples} to 
health-based benchmarks as specified in 
sections 2.5.1 and 2.5.2. Use the health-based 
bencbm&:ks from Table 3-10 (section 3.3.1} in 
determining the level of contamination from 
samples. For contaminated sediments with no 
identified source, evaluate the actual 
contamination using Level II concentrations 
(see section 4.1.1.2). 

4.1.2.3.1 Nearest intake. Evaluate the 
nearest intake factor based on the drinking 
water intakes along the overland/flood 
hazardous substance migration path for the 
watershed. Include standby intakes in 
evaluating thi.s facror oaly if they are used for 
supplJ at least once a year. 

70 7 0.7 0.07 0 
0.7 0.07 0.007 0.0007 0 

Assign the nearest intake factor a value as 
follows and enter the Y8lue in Table 4-1: 

• Jf one or more of these driDkmg water 
intakesiaw~to~l~traooasas 
specified in section 4.1..2.3. assign a factor 
value of so. 

• If not. but if one or maze of these 
drinkiRg water intakes ia Abject to Level II 
concentrations, assign a factor value of 45. 

• If none of these drinking water intakes is 
subject tQ Level I or Level D concentrations, 
determine the nearest of these drinking water 
intakes, as measured from the probable point 
of entry (or from the point where 
measurement begins for contaminated 
sediments with no identified source). Assign 
a dilution weight from Table 4-13 to this 
intake. based on the type of surface water 
body in which it is located. Multiply this 
dilution weight by 20, round the product to 
the Dearest integer. and assip it as the factor 
value. 

Assign the dilution weight from Table 4-13 
as follows: 

TABLE 4-13.-SURFACE WATER OlumoN WEIGHTS 

Row characteris1ics 

Minimal Slream --·-·-···-····~-····-········-···-··-·-····-·······-··-· Less lhan 10 ds ·-------'·-···········---· ,._ 

=::==.:::=:::~:::::::::::::::-_::::::::::::::::::::= :!t!0::1oo10·;:ooo-~::-.::::==:::::::::::=:::::::====--···----
Large stream to river......... --······---· Greater llan 1,000.., 10,000 ds ...........•.. --·····--·····--·-··-····--····---·········--········
Large river-···-···-····-·········-··-··---·································-~--····-·····-· Greater than 10,000 to 100,000 cfs-···-····-·-·--·····-········-·-•············-······-·----·--··· 
Very large river-·-····-··················~·················-···~·············-·~······-····-·· Greater than 100,000 ds -···-····--········---···-····-·········-···-·-·······--······-·····-·-···· 
Coastal tidal waters • -·······-··-········-····'··-·······.............. . ................... FlOw not applicable, depth not applicable ••. ; •..•••••••••••.••••..•..•••..••••• - •..••••.••.••••.•••...••••••.. 
Shallow ocean zone< or Great Lake-·-·-··-···········-·······-······-~··--··· FlOw not applicable, depth lass than 20 leet ................................... -·············-·--·---· 
Moderate depth ocean zone • or Great lake-··········-·············-·····-- Flow not applicable, depth 20 to 200 teet·-··-···-~········-········-·······················-····----· 
Deep ocean zone • or Great Lake·-·······-······························-··-··-····· Flow not applicable, depth greater than 200 feet-·······················-····-·········--··-·-·-··· 
3-mile mbcing zone in quiet flowing river............................................. 10 cfs or greater--···············-··········-···---··-····-·-···-·-······-···--·······················-········-·· 

• Treat 8aCh lake as a separate type of water body and assign a dilution weight as specified in text 
• Do not round to nearest integer . 

1 
0.1 
om 
0.001 
0.0001 

0.00001 
0.0001 
0.0001 
0.00001 

0.000005 
0.5 

• cfs = cubic feet .per second. 
• Embayments, harbors, sounds. estuaries, back bays, lagoons. wetlands. etc., seaward from mouths of rivers and landward from baseline of Territorial Sea. 
• Seaward trom baseline of Territorial Sea This baseline represen1s the ~tzed u.s. c:oastline. It ill parallel to the seaward limit of the Territorial Sea and 

other maritime limits such as the inner boundary of the Federal fisheries jurisdiction and the fimit of States jurisdiction under the Submerged Lands Act. as amended. 

• For a river (tnat is. surface water body 
types specified in Table 4-13 as minimal 
stream through very large-river}. assign a 
dilution weight based on the average annual 
flow in the river at the intake. U available. 

use the average annual discharge as defined 
in the U.S. Geological Survey Water 
Resources Data Annual Report. Otherwise. 
estimate the average annual flow. 

• For a lake, assign a dilution weight as 
follows: 

-For a lake that has surface water flow 
entering the lake. assign a dilution 
weight based on the sum of the 
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average annual flows for the surface 
water bodies entering the lake up to 
the point of the intake. 

-For a lake that has no surface water 
flow entering, but that does have 
surface water flow leaving. assign a 
dilution weight based on the sum of 
the average annual flows for the 
surface water bodies leaving the lake. 

-For a closed lake (that is, a lake without 
surface water flow entering or leaving). 
assign a dilution weight based on the 
average annual ground water flow into 
the lake, if available, qsing the dilution 
weight for the corresponding river flow 
rate in Table 4-13. H not available, 
assign a default dilution weight of 1. 

• For the ocean and the Great Lakes. 
assign a dilution weight based on depth. 

• ·For coastal tidal waters, assign a dilution 
weight of 0.0001; do not consider depth or 
flow. 

• For a quiet-flowing river that has average 
annual flow of 10 cubic feet per second (cfs) 
or greater and that contains the probable 
point of entry to surface water. apply a zone 
of mixing in assigning the dilution weight: 

-start the zone of mixing at the probable 
·point of entry and extend it for 3 miles 
. from the probable point of entry, 
except: if the surface water 
characteristics change to turbulent 
within this 3-mile distance, extend the 
zone of mixing only· to the point at 
which the change occurs. 

-Assign a dilution weight of 0.5 to any 
intake that lies within this zone .of 
mixing. . . 

-Beyond this zone of mixing, assign a 
dilution weight the same as for any 
other river (that is, assign the ·dilution 
weight based on average annual flow). 

-Treat a quiet-flowing river with an 
average annual flow of less than 10 cfs 
the same as any other river (that is, 
assign it a dilution weight ofl). 

In those cases where water flows from a 
surface water body with a lower assigned 
dilution wefght (from Table 4-13) to a surface 
water body with a higher assigned dilution 
weight (that is, water flows from a surface 
water body with more dilution to one with 
less dilution), use the lower assigned dilution 
weight as the dilution weight for the latter 
surface water body. 

4.1.2.3.2 Population. In evaluating the 
population factor. include only persons 
served by drinking water drawn from intakes 
that are along the overland/flood hazardous 
substance migration path for the watershed 
and that are within the target distance limit 
specified in section 4.1.1.2. Include residents. 
students. and workers who regularly use the 
water. Exclude transient populations such as 
customers and travelers passing through the 
area. When a standby intake is maintained 
on a regular basis so that water can be 
withdrawn. include it in evaluating the 
population factor. 

In estimating residential populati"n, when 
the estimate is based on the number of 
residences, multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

In estimatirig the population served by an 
intake, if the water from the intake is blended 
with other water (for example, water from 
other surface water intakes or ground water 
wells). apportion the total population · 
regular!}' served by the blended system to the 
intake based on the intake's relative 
contribution to the total blended system. In 
estimating the intake's relative contribution. 
assume each well or intake contributes 
equally and apportion the population 
accordingly. except: if the relative 
contribution of any one intake or well 
exceeds 40 percent based on average annual 
pumpage or capacity, estimate the relative 
contribution of the wells and intakes 
considering the following data. if available: 

• Average annual pumpage from the 
ground water wells and surface water intakes 
in the blended system. 

• Capacities of the wells and intakes in the 
blended system. 

For systems with standby surface water 
intakes or standby ground water wells, 
apportion the total population regularly 
served by the blended system as described 
above, except: 
. • Exclude standby ground water wells in 
apportioning the population. 

• When- using pumpage data for a standby 
surface water intake, use average pumpage 
for the period during which the standby 
intake is used rather than average annual 
pumpage. . 

• For that portion of the total population 
that could be apportioned to a standby 
surface water· intake, assign that portion of 

the population either to that standby intake 
or to the other surface water intake(s) and 
ground water well(s) that serve that 
population; do not assign that portion of the 
population both to the standby intake and to 
the other intake(s) and well(s) in the blended 
system. Use the apportioning that results in 
the highest population factor value. (Either 
include all standby intake(s) or exclude some 
or all of the standby intake(s) as appropriate 
to obtain this highest value.) Note that the 
specific standby intake(s) included or 
excluded and. thus, the specific apportioning 
may vary in evaluating different watersheds 
and in evaluating the ground water pathway. 

4.1.2.3.2.1 Level of contamination. 
Evaluate the population factor based on three 
factors: Level I concentrations, Level II 
concentrations. and potential contamination. 

· Determine which factor applies for an intake 
as specified in section 4.1.2.3. Evaluate 
intakes subject to Level I concentration as 
specified in section 4.1.2.3.2.2. intakes subject 
to Level II concentration as specified in 
section 4.1.2.3.2.3, and intakes subject to 
potential contamination as specified in 
section 4.1.2.3.2.4. 

For the potential contamination factor, use 
population ranges in evaluating the factor as 
specified in section 4.1.2.3.2.4. For the Level I 
and Level II concentrations factors, use the 
population estimate. not population ranges. in 
evaluating both factors. 

4.1.2.3.2.2 Level I concentrations. Sum the 
number of people served by drinking water 
from intakes subject to Level I 
concentrations. Multiply this sum by 10. 
Assign this product as the value for this 
factor. Enter this value in Table 4-1. 

4.1.2.3.2.3 Level II concentrations. Sum 
the number of people served by drinking 
water from intakes subject to Level n 
concentrations. Do not include people 
already counted under the Levell 
concentrations factor. Assjgn this sum as the 
value for this factor. Enter this value in Table 
4-1. 

4.1.2.3.2.4 Potential contamination. For 
each applicable type of surface water body in 
Table 4-14, first determine the number of 
people served by drinking water from intakes 
subject to potential contamination in that 
type of surface water body. Do not include 
those people already counted under the Level 
I and.Level D concentrations factors. 
BILLING CODE 6560-50-11 



DILUTION·WEIGHTRO POPULATION VALUES 
. . . TABLE .4·14 . . . . . . . . . 
FOR POTENTIAL CONTAHINATIO~ FACTOR FOR SURFACE WATER MIGRATION PATlNAY8 

Numbe~ o( People 

1 11 3i 101 301 1,001 3,001 10,001 I to to to to to . to to to 
Type of Surface Wat~r Sodyb 0 10 30 100 300 1,000. '3,000 . 10,000 30,000 

,. 

f Minimal stream 
(<~ 10 cfs) 0 4 l7 SJ 164 522 1,633 5,214 16,325 

Small to moderate str~>nrn ...... 
(10 to 100 cfs) 0 0.4 '} s 16 52 163 521 1,633 ~ 
Moderate to lar~e stream 

16 ~ (> 100 to 1,000 cfs) 0 0.04 0.2 0.5 2 s· 52 163 

Large stream to ri~ r 
:z: p 

(> 1,000 to 10,000 cfs) 0 0.004 0.02 0.05 0.2 0.5 2 5 16 ~ ,_ 
0' Large river -.r:-

(> 10,000 to 1CO,QOO cfs) 0 0 . 0.002 0.005 0.02 0;05 0.2 o.s· 2 i Very large river 
(> 100,000 cfs) 0 0 0 ·0.001 0.002 0.005 0.02 0.05 0.2 ~ 

Shallow ocean zone or Great 

J Lake (depth < 20 feet) · 0 0 0.002 0.005 0.02 0.05 0.2 0.5 2 

Moderate ocean zona or Great 
Lake (depth 20 to 200 feet) 0 0 0 0.001 0;002 0.005 0.02 0.05 0.2 ...,. 

J!>o 
Deep ocean zone or Great 

i Lakes (d~pth > 200 feet) 0. 0 0 0 0.001 0.303 0.008 0.03 0.08 

3·rni1e mixing zone in "'\ -quiet flowing river .0 2 9 26 82 261 817 2,607 8,163 ~ 
(<!: 10 cfs) m 

l 
I 
·t 



~ 

0\ 
1.11 

.. 

TABLE 4-14 

30,001 100,001 
to to 

. Type of Surface Water Bodyb 100,000 3oo;ooo 

Minimal stream 
(< 10 cfs) 52,137 163,246 

Small to.moderate stream 
(10 to 100 cfs) 5,214 16,325 

Moderate to large stream 
(' 100 to 1,000 cfs) 'i21 l.fi33 

Large.stream to river 
. (> 1,000 to 10,000 cfs) 5? l63 

Large river 
(> 10,000 to 100,000 cfs) 5 16 

Very large river 
(> 100,000 cfs) 0.5 2 

Shallow ocean zone or Great 
Lake (depth < 20 feet) 5 16 

Moderate ocean zone or Gr~at 
Lake (depth 20 to 200 feet) 0.5 2 

Deep zone or Great Lake 
(depth > 200 feet) 0.3 1 

3-mile mixing zone in 
qu.iet flowing river 26,068 81,623 

(Conclude~). · 

Number o.f People 

3oo,·o(n 1,.000,001 . 
to to 

l,OOO,OOQ 3,000,000 

. 521,360 1,.632.,455. 

52,136 163,245 

5~214 16,325 

521 1,632 

52 163 

5 16 

52 163 

5 16 

3 8 

260,680 816,227 

3,000,001· 
to 

.10 ,000. 000 

5,213,590 

521,359 

52,136 

5,214 

521 

52 

521 

52 

26 

2,606,795 

... ~. 

-

-~. 
~· 

·r~~ 

I» 

=· ~ 
8 Round the ntimber of people to nearest integer. Do not round the assigned dilution- ~ 

weighted population value to nearest integer. ct. 

(~ 10 cfs) 

bTreat each lake as a separate type of water body and assign it a dilution-weighted e 
population value using the surface water body typ~ with the same dilution weight from 
Table 4-13 as the lake. If.drinkinp, water is withdrawn from coastal tidal water or the 
oc~an, c'lSsign a dilution-weir,hted populnti.on value to it using the surface water body 
type with the same dilution weight from Tnbln 4-13 as the coastal tidal water or the oceari 
zone.· 

BILLING CODE 81560-IO..C 
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For each type of surface water body, assign 
a dilution-weighted population value from 
Table 4-14, based on the number of people 
included for that type of surface water body. 
(Note that the dilution-weighted population 
values in Table 4-14 incorporate the dilution 
weights from Table 4-13. Do not multiply the 
values from Table 4-14 by these dilution 
weights.) 

Calculate the value for the potential 
contamination factor (PC) for the watershed 
as follows: 

where: 

1 n 
PC=- l: W1 

10 i=1 

W,=Dilution-weighted population from Table 
4-14 for surface water body type i. 

n=Number of different surface water body 
types in the watershed. 

If PC is less than 1. do not round it to the 
nearest integer: if PC is 1 or more, round to 
the nearest integer. Enter this value for the 
potential contamination factor in Table 4-1. 

4.1.2.3.2.5 Calculation of population factor 
value. Sum the factor values for Level I 
concentrations, Level n concentrations, and 
potential contamination. Do not round this 
sum to the nearest integer. Assign this sum as 
the population factor value for the watershed. 
Enter this yalue in Table 4-1 .. 

4.1.2.3.3 Resources. To evaluate the 
resources factor for the watershed. select the 
highest value below that applies to the 
watershed. Assign this value as the resources 
factor value for the watershed. Enter this 
value in Table 4-1. 

Assign a value of 5 if, within the in-water 
segment of the hazardous substance 
migration path for the watershed, the surface 
water is used for one or more of the following 
purposes: 

• Irrigation (5 acre minimum) of 
commercial food crops or commercial forage 
crops. 

• Watering of commercial livestock. 
· • Ingredient in commercial food · 

preparation. 
• Major or designated water recreation 

area, excluding drinking water use.· 
Assign a value of 5 if, within the in-water 

segment of the hazardous substance 
migration path for the watershed, the surface 
water is not used for drinking water, but 
either of the following applies: 

• Any portion of the surface water is 
designated by a State for drinking water use 
under section 305(a) of the Clean Water Act. 
as amended. 

• Any portion of the surface water is 
usable for drinking water purposes. 

Assign a value of 0 if none of the above 
applies. 

4.1.2.3.4 Calculation of drinking water 
threat-targets factor category value. Sum the 
nearest intake. population, and resources 
factor values for the watershed. Do not round 
this sum to the nearestinteger. Assign this 
sum as the drinking water threat-targets 
factor category value for the watershed. Enter 
this value in Table 4-1. 

4.1.2.4 Calculation of the drinking water 
threat score for a watershed Multiply the 

drinking water threat factor category values 
· for likelihood of release, waste char
acteristics, and targets for the watershed, and 
round the product to the nearest integer. Then 
divide by 82,500. Assign the resulting value, 
subject to a maximum of 100, as the drinking 
water threat score for the watershed. Enter 
this value in Table 4-1. 

4.1.3 Human food chain threat. Evaluate 
the human food chain threat for each 
watershed based on three factor categories: 
likelihood of release, waste characteristics, 
and targets. . 

4.1.3.1 Human food chain threat
likelihood of release. Assign the same 
likelihood of release factor category value for 
the human food chain threat for the 
watershed as would be assigned in section 
4.1.2.1.3 for the drinking water threat. Enter 
this value in Table 4-1. 

. 4.1.3.2 Human food chain threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: toxicity/ 
persistence/bioaccumulation and hazardous 
waste quantity. 

4.1.3.2.1 Toxicity /persistence/ 
bioaccumulation. Evaluate all those 
hazardous substances eligible to be 
evaluated for toxicity/persistence in the 
drinking water threat for the watershed (see 
section 4.1.2.2). 

4.1.3.2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as 
specified in section 2.4.1.1. 

4.1.3.2.1.2 Persistence. Assign a 
persistence factor value to each hazardous 
substance as specified for the drinking water 
threat (see section 4.1.2.2.1.2), except: use the 
predominant water category (that is, lakes; or 
rivers, oceans, coastal tidal waters, or Great 
Lakes) between the probable point of entry 
and the nearest fishery (not the nearest 
drinking water or resources intake) along the 
hazardous substance migration path for the 
watershed to detennine which portion of 
Table 4-10 to use. Detennine the predominant 
water category based on distance as 
specified in section 4.1.2.2.1.2. For 
contaminated sediments with no identified 
source, use the point where measurement 
begins rather than the probable point of 
entry. 

4.1.3.2.1.3 Bioaccumulation potential. Use 
the following data hierarchy to assign a 
bioaccumulation potential factor value to 
each hazardous substance: 

• Bioconcentration factor (BCF) data. 
• Logarithm of the n-octanol-water 

partition coefficient (log I<_) data. 
• Water solubility data. 

Assign a bioaccumulation potential factor 
value to each hazardous substance from 
Table 4-15. 

If.BCF data are available for any aquatic 
human food chain organism for the substance 
being evaluated, assign the bioaccumulation. 
potential factor value to the hazardous 
substance as follows: 

• If BCF data are available for boih fresh 
water and salt water for the hazardous 
substance, use the BCF data that correspond 
to the type of water body (that is. fresh water 
or salt water) in which the fisheries are 
located to assign the bioaccumulation 
potential factor value to the hazardous 
substance. 

• If, however, some of the fisheries being 
evaluated are in fresh water and some are in 
salt water, or if any are in brackish water. 
use the BCF data that yield the higher factor 
value to assign the bioaccumulation potential 
factor value to the hazardous substance. 

• If BCF data are available for either fresh 
water or salt water. but not for both, use the 
available.BCF data to assign the 
bioaccumulation potential factor value to the 
hazardous substance. 

If BCF data are not available for the 
hazardous substance, use log I<_ data to 
assign a bioaccumulation potential factor 
value to organic substances, but not to 
inorganic substances. If BCF data are not 
available, and if either log I<.,.,. data are not 
available, the log I<.,.,. is available but 
exceeds 6.0, or the substance is an inorganic 
substance, use water solubility data to assigr. 
a bioaccumulation potential factor value. 

TABLE 4-15.-BIOACCUMULATION 
POTENTIAL FACTOR VALUES • 

If bioconcentration factor (BCF) data are 
available for any aquatic human food chain 
organism, assign a value as follows: b 

BCF 

Greater than or equal to 1 0,000 ................ . 
1,000 to less than 10.000 ........................... . 
100 to less than 1,000 ................................ . 
10 to less than 100 ..................................... . 
1 to less than 10 ......................................... .. 
Less than 1 ................................................... . 

Assigned 
value 

50,000 
5,000 
500 
50 
5 

. 0.5 

If BCF data are not available, and log K,., 
data are available and do not exceed 6.0, 
assign a value to an organic haZardous 
substance as follows (for inorganic hazardous 
substances, skip this step and proceed to the 
next): 

LogK.. 

5.5 tO 6.0 ...................................................... . 
4.5 to less than 5.5 ..................................... . 
3.2 to less than 4.5 ..................................... . 
2.0 to less than 3.2 .................................... .. 
0.8 to less than 2.0 ..................................... . 
Less than 0.8 .............................................. . 

50,000 
5,000 
500 
50 
5 

0.5 

If BCF data are not available, and if either 
Log I<_ data are not available, a log Kow is 
available but exceeds 6.0, or the substance is 
an inorganic substance, assign a value as 
follows: 
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TABl£4-15.--BioACCUMUI..ATIOM 
PO'JENTIAL. FACTOR VALUES._ 

Concluded 

---- -I'=' 
less lhan 25 _________ .;_ 50.000 

25 to 500 ·-··-·--'-····--··--·-·- 5,000 
Greater than 500 10 t,S«»·----·-·--······ 500 
Greater than 1,500-·--'--··-···----· 0.5 

If none of -lbese data ... available. Mllgn a 
value of 0.5. 

• Do not round to neares1lnteger. 
• See text tor use ot fresiMater and sallwater BCF 

data. 

Do not di6tinguish between fresh water and 
salt water in assigning the bioaccnmulation 
potential fact« value based on log I<.. or 
water solubility data. 

If none of these data are available, assign 
the hazardous substance a bioaccumulation 
potential factor value of O.S. 

4.1.3.2.1.4 Calculation of toxicity I 
persistence/bioaccumulation factor value. 
Assign each hazardous substance a toxicity/ 
persistence factor value from Table 4-12, 
based on the values assigned to the 
hazardous substance for the toxicity and • 
persistence factors. Then assign each 
hazardous substance a toxicity/persistence/ 
bioaccumulatiori factor value from Table 
4-16, based on the values assigned for the 
toxicity/persistence and bioaccwnulation 
potential factors. Use the hazardous 
substance with the highe&t toxicity J 
persistem:e/bioaccumulation factor value for 
the watershed to assign the value to this 
factor. Enter this value in Table 4-1. 

BILLING CODE UE0-5G-Il 
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Toxicity/ 
Persistence 
Factor Value 

10,000 f 
f 

4,000 . I 
l 

1,000 f 
I 

.. 

700 r 
... f 

400 r 
t 

100 I 
t . 

70 t 
f 

40 I 
l 

10 t 
j 

1 .. I 
l 

4 t 
f 

l 
: -' f 

0. 7 -l 
I 

0.4 r 
i 

0.07 j 
! 

~.007 I 
I 

0.0007 l 
t 

{) t 
. J 

TABLE 4-16 
TOXIClTY/PERStSTENCE/BIOhCCUHULATION FACTOR VALUEs& 

Bioaccumulation Potential Factor Value 

so.ooo 5~000 500 50 5 

5 :ir. 108 5 X 107 5 x 106 5 X 105 5 X 104 

2 X 1o8 2 X 107 2 X 10° 2 X 105 2 X 104 

5 X 107 5 X 106 5 X 105 5 X 104 5,000 

3,5 X 107 3.5 X 106 3.5 X 105 ·3.5 X 104 3,500 

2 X 107 2 X 106 2 X 105 2 X 104 2,000 

5 X 1()6 5 X 105 5 X .104 5,000 500 

3.5 X 106 3.5.x lOS 3.5 X 104 3,500 350 

2 X 106 2 . "05 X ... 2 X 104 · 2,000 200 

5 X 105 ) X to" 5,000 500 50. 

3.5 xlQ~ .. 3.5 X 104 . 3,500. ·. 350 35 

2 X 105 , 2 X 10" 2,000 200 20 

5 X 104 .-.. 5,000 560 50 5 

3.5 X l<ft 3,500 350 35- . 3.5 

2 X 104 2,000 200 20 2 

. 3,500 350 35 . 3. 5 0.35 

350 35 3.5 0.35 0.035 

0.5 

5,000 

2,0'SO 

500 

350 

200 

SQ 

35 

20. 

5 ,. 

3.5 

2 

0.5. 

0.35 

0.2 

0.035 

0.0035 

35 ·3.5 0;35 ... 0.035 0.0035 . 0.00035 .. 

0 0 0 ... 0 0 -o 

8 Do not·round to nearest integer. 

Blll.IM6 COQ£ ~ 

1-., JJ 
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4.1.3.2.2 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 4.1.2.2.2 for the drinking 
water threat Enter this value in Table 4-1. 

4.1.3.2.3 Calculation of hui1U1n food chain 
threat-waste characteristics factor category 
v..alue. For the hazardous substance selected 
for the watershed in section 4~1.3.2.1.4, use its 
toxicity /persistence factor value and 
bioaccumulation potential factor value as 
follows to assign a value to the waste 
characteristics factor category. First. multiply 
the toxicity I persistence factor value and the 
hazardous waste quantity factor value for the 
watershed, subject to a maximum product of 
1 X 10 8• Then multiply this product by the 
bioaccumulation potential factor value for 
this hazardous substance, subject to a 
maximum product of 1 X 10 12• Based on this 
second product, assign a value .from Table 
2-7 (section 2.4.3.1) to the human food chain 
threat-waste characteristics factor category 
for the watenihed. Enter this value in Table 
4-t,. 

4.1.3.3 Human food chain threat-targets. 
Evaluate two target factors for each 
watershed: food chain individual and 
population. For both factors; detennine ·. 
whether the target fisheries are subject to 
actual or potential human food chain 
contamination. 

Consider a fishery (or portion of a fishery) 
within the target distance limit of the · · 
watershed to be subject to actual human food 
chain contamination if any of the folloWiitg 
apply: . . • .• 

. • A hazardous substance having a 
bioacCWilulatiori potential factor value of 500 
or greater is present either in_an-obs.erved 
release by direct observation to the 
watershed or in a surface water or sediment 
saniple from the watershed at .a level that 
meets the criteria for an observed release to 
tile watershed from the site, and at least a· 
portion of the fishery is Within the boundaries 
of the obser\red rei ease (that iS. it is located 
either at the point of direct observa6on or at 
or lietween the probable 119int of entry and 
the most distant sampling point establishing 
the observed release). · · · 

• The fishery is closed, and a hazardous 
substance for which thefishery hail been 
-closed has been documented ill ·an·ob'sei'Ved 
release to the watershed from the site: and at 
least a pettion of the fishery is ~thin the 

. boundaries of the observed l'elealie. · 
• A hazardous substance is preserit in a 

. tissue sample. from an essentially sessile, 
benthic, human food chan 'lrganism from the 
watershed at a level that meets the criteria 
for an obServed release to the watershed 
from the site, and at least a portion of the 
fishery is within the J>.lundaries of the 
observed release. 

For a fishery that meets any of these three 
criteria, but that is not Nhollr within the 
boundaries of the observed.r lease,. consider 
only the portion of the fishery that is within 
the boundaries of the observed release to be 
subject to actual human fOl d chain 
contamination. Consider th! remainder of the 
fishery within the target distance limit to 
be subject to potential- food chain 
contamination. 

ln addition. consider all other fisheries that 
are partially or wholly within the target 
distance limit for the watershed. including 
fisheries partially or wholly within the 
boundaries of an observed release for the 
watershed-that do not ineet any of the three 
criteria listed above, to be subject to 
potential hUm.an food chain contamination. H 
only a portion-of the fishery is within the 
target distance limit for the watershed. -
include only that portion in evaluating the 
targets factor category. 

When a fishery (or portion of a fishery) is 
subject to actual food chain contamination. 
determine the part of the fishery subject to 
Level I concentrations and the part subject to 
Level n concentrations. H the actual food 
chain contamination is based on direct 
obsei'Vation, evaluate it using Level n 
concentrations. However, if the actual food 
chain contamination is based on samples
from the waterShed. use these samples and, if 
available. additional tissue samples from 
aquati·c human food chain organisms as 
specified below, to determine the part subject 
to Level I concentrations and the part subject 
to Level n concentrations: · 

•. Determine the level of actual . 
contamination from samples (including tissue 

. samples from essentially sessile, benthic 
organisins)'that meet the criteria for actUal 
food chain contamination by comparing the 
exposure concentrations (see section 4.1.2.3) 
from these samples (or comparable samples} 
to the health-based benchmarks from Table 
4-17, as described in section 2.5.1 and 2.5.2. 
Use only the exposure concentrations for 
those hazardous substances in the sample (or 
comparable samples) that meet ~e criteria 
for actual con~mination of the fishery. 

• ln addition. determine the level of actual 
contamination from other tissue samples by 
comparing the concentrations of hazardous 
substances in the tissue samples (or 
comparable tissue samples) to the health
based benchmarks from Table 4-17, as 
described in.sections 2.5.1 and 2.5.2. Use only 
those iuiditional tissue samples and only 
those hazardous substances in the tissue 
samples that meet all the following criteria: 

-The tissue sample is from a location 
that is Within the boundarlei of the 

·actual food chain contanunatiori for 
the site (that is, either at 'the point of 
direct observation or at or between the 
probable point of entry and the most . 
distant sample point meeting the 
criteria for actual food chain 
contamination). 

-The tissue sample is from a species of 
aquatic human food chain organism 
that spends extended periods of time· 
within the boundaries of the actual 
food chain contamination for the site 
and that is not an ~~entially sessile, 
benthic organism. · 

-The hazardous substance is a substance 
that is also present in a surface water. 
benthic, or sediment sample from 
within the target distance limit for the . 

watershed and, for such a sample, 
meets·the criteria for actual food chain 
contamination. 

TABLE 4-17.-HEALTH-BASED . BENCH· 
MAR~S FOR HAZARDOUS SUBSTANCES 
IN HUMAN FOOD CHAIN 

• Concentration corresponding to Food 
and Drug Administration Action Level 
(FDAAL) for fish or shellfish. 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the 1o-•individual cancer risk 
for oral exposures. ' ' 

• Screening concentration for noncancer 
toxicological responses corresponding to the 
Reference Dose (RID) for oral exposures. 

4.1.3.3.1 Food chain individual. Evaluate 
the food chain individual factor based on the 
fisheries (or portions of fisheries) within the 
target distance limit for the watershed. 
Assign this factor a value as follows: 

· • If any fishery (or portion of a fishery) is 
su}>ject to Level I concentrations, assign a 
value of SO. 

• H not; but if any fishery (or portion of a 
fishery) ili 'subject to Level n concentrations. 
assign a _value of 45. · 

• If not, but if there is an observ~d release 
of a hazardoui substance having a 
bioaceumulation potential factor value of 500 
or greater to surface water in the watershed 
and there is a fishery (or portion oh fishery) 
present anywhere Withiri the taiget distance 
limit. assign a value of 20. 

• H there is no observed release to surface 
water iD. the watershed or there is no 

· observed release of a hatardo.us substance 
haVing a bioaecumulation potential factor 
value of 500. or greater, but there is a fishery 
(or portion of a fishery) present anywhere 
within the target distance limit. assign a 
value as follows: 

-Using Table 4-13, deterniine the highest 
dilution weight (that is, lowest amount 
of dilution) applicable to the fisheries 
(or portions offisheries} within the 
target distance limit Multiply. this 
dilution weight by 20 and round to the 
nearest integer. 

-Assign this calculated value as the 
factor value. 

• H the~e ai-e no fisheries (or portions of 
fisheries) within the target distance limit of 
the watershed, assigri a value 'of.O. 

Enter the value assignect in Table 4-1 .. 
4.1.3.3.2. Population. Evaluate the 

population factor for the watershed based on 
three factors: Level I concentrations. Level n 
concentrations. and potential human foOd 
chain contamination. Determine whiCh factor 
applies for a fishery (or portion of a fis~ery) . 
as specified in seetion 4.1.3.3. 

4.1.3.3.2.1 Level fconcentroiions. 
·Determine those fisheries (or portions of 
fisheries) within the watershed that-are 
subject to Level I concentrations. 

Estimate the human food chain population 
value .for each fishery (or portion of a fishery) 
as followS: 

• Estimate human food chain production 
for the fishe!1' based on the estimated annual 
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p~n (iJl-pom.~~l9f-humeiJ (ood.chain .. · .. Caleula~ ~8:~lue for lhe J)ote~l Jzumarr ~valuated for tOxicity/persistence in the .. 
; . organism& (for example; fish.: shellfieh).for • · foOctchaln' Contamination JaGtor {PF} fQr the · · drinking water threat for the' watershed (see 

that fishery, except if the. fiShery is closed · watershed as follows: · section 4.1.2.2). · : 
and a .hazardous substance for which the ". · · · · · 
fishery ·hU been closed has been d.oeumen~ . 1 n . u.u.u . Ecosystem toxicity. Assign an 
in.aD observed felease.te the. fishery. from a. ·pp= ~ l:. ;PJ),' . . ecosystem toxicity faetor value .from Table 
sc;mrce afthe site,.use:the·esnmatechimual ·. -. 10 i='l ·· · · ~·, ·· · 4-:-1~_to eachh~~ S!lhst~on ttl!! 
production for the·periodpriorto closure of basiil of the followin8 data hierai'cby: 

. the~ or use the estilnated annual •. ··EPA chronic Am~ent WatetQwllity 
~uction frftm ~parable fiiberiea that Where: ~c.·· Critf!rion (A WQC) foT7tb.e su~(&Dce. ·. · 
.a~· not Closed. ·· , . ·: · :o- · · . · · P1=Human food cha'in population value for· • EPA chronic Ambient Aquatic Life .. 
= < ·-·~-~~fis~---V.~ !~lw.man~.- . ··- ..fishet)i-i. ·" · ·· .... · · · ~ Advisory Concentratk)ns-(AALAC) forth~ 
~ood t;hain population from.Table·f-18, "sed ~=Dilution weight from Table 4-13 for substa ce · · 
on i!Je. es~aled hl.l,lllan food ProduCtion for fis~!lry L : . . . . .'. . . _ . .- EPAn. ·a.cute AWQC• ' for .. the.. ·substance 
the1islieey. · •.. ~· • · .--~ .. p · · • ·. • n =Number. of fisheries subject to potentiai • EPA acute AAi.At for the substan.~ .. 

· · • Set bqundaries betWeen fisheries .at · · . htiinm food ch8in con.tammation. · · · 
thQse point&. wh'ere.buman fOedcbaili .. . II.!. calc:Ulatirtg PF: . . . · • Lowest ~ valuj!_for th~ ~bs~ance, . 
prodDi:tioa cheDses or where the sildace'. - • .Estimate the bunlan food diain. In ass~ the ecosystem tOXicity faCtor 

. water ~utio!t .w.eisht change&. .·. populatiOn vallie (PJ for a fishery (or )iortion val11e to the.hazardo~ s~bsta.Iice: . · 
. Sum.lhe human foc:Hhhain population · oh fishery)-as ip-ecified iruection ·4.1.3;3;2;1. • If either an EPA Chronic .A WQC 0r -

.> · value for each fishery {and pOrtion.oh • ~igil th, fisbery-(or portion of a . .. ~C,is available ror the hazardous . 
fisherY}; Multiply this aJ!Di:bylO.If·the . · . lishery)a dilution weight as. indicated in substance. use it to ai&ign the ecosystem 
product is less than 1; do not rowid it to the , . Table 4-13 (seCtion 4.1.2.3.1); except do not. toxicity factor value. Use the chronic A WQC 
.nearest-lmeger;.U1 or more.·~d' to·tlie · · assign a dilutiOn ~ight of:n.s for a-"3-miie in preference to the chronic AALAC when · 

· ·t · • ......,. As .. · th-----'~·-•H.... a1 • nlixing·zone in quiet flowing river": instea. . d both ail. bl · ·· neares m~o~·· .. slSD' ... n:aw.~00 -v ue.as · . are'8v a e; ; · ... . . 
the LevelJ c;onam~tiondactor value,:}:n~er ·· a~ a dilu,tion weight b~sed 0~ the av~rage . ~ If neither is available. use the EPA-acute 
.this,vaJue ~:fable 4-J, .... >.· ·.·. · ··: _, ~~flow. .~. · - .. ·· · . : " . AWQC or AALAC to assign the ecosystem 

·4.1:3.3..2.2 , Level H ConCSRtr.otion& ·~· . -. -· If PF·ii·les8:lh8n 1.· dO not -rolmd it to the toxiCity faCtor 'Value;~ lhe. acut~ ·A W~C in. 
. Determine those fisheries (Or portions:of _- nearest integer; if PF ii 1 or mo~. M~ to preferepce to the a~ AAJ.AC. ..... 
· fisbeiies}witliintbewaterskedthat.are ... •. · theneateatinteger.Entert,bevaluell~: ·u· .. f.th. -L~- • arid.· ... ·• · AWrir• 

subjec&.toLevel.Deoncentratiims.DculC)t. . inT.able~1. ,,, . . . . . . • n~n,_o. e~ruc .. acute '< ...... 
• · 'liK:lude any fisheaea {OI"pC)ttiolia Gf fisheries):;· · 4.1~.3.2.4. Cslculatiog ofpopulationfacu,r · !!IId ~<A ll!.~va~ble.·use ~e-low~t . '· 

already:COunte<hmderthe tevell A-: ·•·' '· ," ... value. Sum the V8Juea for,the1.e'vell · .· ' ., ·'•J.Cw, lfelucHo 8SSJ8D . .the ecosystem to-XICity . · 
.. ~ncentratiODJ fa(;tor. '· - . . ·~ .. ~ ~ concentrations:,.Level D concentrations. and factor value. :,~ . -:· · · 

· · · · Assiln each fishery. (or p.Ortiou·of a fishery)' . potential-~ food -ehain contamination .·· . · · • .·If an-I..C,.a value ~ also not ava~lable; · 
a va1ue for human foOd cham. population-from:·' :faetois .foi.the watershed..Do~nol:rOund this · ~ssigrt~ ecosy~tem:loxicitY .. f~et~.Val_!.~e _of'O- ; ·· 

· : · Tab~!! 4-~a. based em the esUmatecHnuitas · .. · - •um to:tbe nearest .. integer. A:llsfgn it.aa .the · to the hazardous sUbstance 8nd use other · 
food~on for·lbelis.ltpy~ Es~lhe ' .. ·population factor Vlilpfor ~atel!ih~· -~ haZilrdoos Subs~for.whidi iiata ire -· . · 
humim ~ood fba.iJ! ~~c~mi.f~.the ~ . .Eater. this. VaJue m Table 4-1. ; . availabhi in evalua~ the pathway: ' · o .. · 
as specified m ~tion.U,3.3.2.1. · · · · · . . 4.1.3.3~ Ca.kuloti6ll of human food chain · · · · · · · 

Suni the hli.m8Jl..food chaiJi population .. ihreaf-torgets fOetor cQtegorj vofue. Suin 1Jie . -y ~D ecosyitem toxicity factor vaiue Of Ols .. 
value-for 'each fish~ (and portion ot:a . . . ' . food .chain individual and poPulation factor asiigned to allbazmlous .substances eligiole . • . 
6~~df.this S:wn is.less, th8n:t:. do: not . . , __ v.alues for-the .watershed. Do net roimd thjs to be evaluated for the watershed (that is. 

. re~d it~ the .nc!arest !nteger. itt or more, .. sum to the nearest integer. Assign It as the insUfficient data are available for evaluating 
rouDd to the nearest integer: Assign the . -human food chain threat-targeta factor· . an the substances}. use. a defaUlt value of 100 
l'e&Wting.value aa the~velD.-concenlr!rtiona categOry_"~!~ {or $e watersh~ Enter ij!ra_ .. ·.as the ecosystem toXicity. facter value for all 
fac:tor value.$nter tins :value m Table ~1. value in .Table ~1. · • . . ·. .. . · . these baz8rdous subiltances. ' · ' 

.T· .,B._LE•···._.4-·1.8 ... ·'_u· .... ~ ...... _·:·Fi·ooo· ,_~~.N· .. ·. 4.1,3.4 cOku.Jationof..hu~foodchain. , . Withres&rdtothe;AWQ<::,~C •. or. 
~ · • ~ · V1'1MI . -t ·iJJreat_.co}oeforD--watenh«t·MUitiply the·.-.:- · :··~t.t.o·.&etiCted fOf 8ss. ~cmino .. the. eCosysteM. 

. · ··. POPtlt.A~ VAWES • .. .-human foodcllain .threatfactor i:ategocy- ·· · · · oo--o 
... -~ ··vaiueifoflikeli~ood.of.rel~Wait~.'" .'" .. ~ to~oity·.fact_o~;-v.Uue~t0fhehaz8rdo~a-· · · .:. 

'.~ · ~ractepsties, and ~18 for the -.etershet:l. · substance: ' . · 
liumlifi' food e,ad round tbe.]lrodu<;t to-tlae'~ integer. . . ··:if values for the a'elected A-WQC. :· ·. · 
~ ~ .. ThenliiVide'by~Assign the resulting. AAJ.AC. or.U:..areilvailabiiforboth freslt 

~ . . value · · value. subject Jo a;miximum oh~ as the watC!f and marine water forc~e hazafciqus • ... 
.-:------. _-:-,.-..:-: .. -.-·.;.~· :----,....---t-.,......-.-:._.,-... .. -~ .hUni8Jl food:ch~it ~~ aco~ foJ:-~ .. -~bstance, use the Y~e -th•t cOrr•n~ tf1'··, . .o,~.:. . ..:." .... ..;.. ....... ;.._;__.;. .. ;.. .. ~: __ ;.... . . 0 • . ~tersh~~ter this j:! T=b~ f.,-1.: th , the tYpe of water boEij (that is.-frssb water or 

, "Grelitel than'O·tO 100...:_,.;.:..,_;_ .. .,;..... 0.03 . ~.~A . . .VIronlileilto . . t. va ::tba e · salt water) in which ~e sensitive ·• 7 
·: • 

.. Gfeat!lr illan. 100 10.1.000 ...,..;;..;.~.~-.. 0.3 . envuonmental threarf~r tJM: w~t~ . · sed .- ertwonnients are located'fo aOigi\ the- '' -. ·'. 
. :Greater than ,1.000 to '()..000 :...· . ...:.·'-· · 3 · · . on ·three-fa~r: catego~ ~kelihood of ecosy!!tem toxicity factor v~lu« to 'the 
·Greater .than 1~.000 to 100.000.--...,. 31 release. waste cbaractenstics. and targets. h rd · b tail : · · · · 

: Great• thin t00,000 10 1,000,000;-. .. -. SW · . 4.1.4.1 Er/vironinenlo/thriJat..JilfeJihood.Of -aza OU8 IU S ce.; ' . . . . · 
. .. ;Greater than 10~ to-,10'-.w.:. ... .: .. ___ ; __ ,__ • -3,100 release. ASsign the same h'kelibood of'l'efease. . • _If • .however. som~ of th~·ll_!!llSitl-Ve . . ' . 

. -~~ealer'than 10' to1o•_:._ ... _,_.,..._ -31,000 factor category vallie forlbe environmental. enVIJ'O~en.ts being eyaluated'-Clrein .rre~b. 

.. ,Greater 1han 10" to,to~~.; ... .;M,-..... ;_ 310,000... threat for the· watersheil as woUld be . water and some are ln. salt water. or tf:any .. 
· , ...... ~ ~-:-'0',-.-·._., .•. ..; ....... :.. __ .. ;_ .3•100.000 assisnec;l in section •. 1.2.1.3 for the drinking are in brackish water.'use'tlte~velue {f-esh · .. 

w~ter th!uL Enter this value in Table 4-L water or marine} 'tha-t;yields the.bigfiei'factor 
. ·.:· 

· 4.i3:3.i3 Pote~ti~j hu~anfoOdchain 
· contanrinatiim.'Detenni11e those fisheries (or 
'portions of fisheries) within the watershed 

. 4.1.4.2 Environmentol tbreat-woste · value to aasigri the eCOSYl!tem tmeicity factor 
. · ·cborocteiisties:£villuate the waste . . val11e to tbe.haza~ su'bstance. 

chara_cteristics factor category for each · • If s value for the selected. A WQC. · .. 

.; . 

· that are subject. to potential.human food 
:d!ain contamination. Do not include those 
fishe:iea (or portion of fisheries) already 
counted under the Levell or Level U 
concentrations factors. 

watershed based on two factors: ecosystem AALAC. or LCeo Is available for either :fresh 
toxicity/persiste!lte/bioaccumulation and water or marine water. but natfor'both.use· .- .. . ... 

. hazardous waste quantity. . . th n b"le· . . 
· · '"1 .... 1 "--· · te ·to. • ·r . / . · te . , e ava. a one to assJBII an ecosystem . · -.. ,.*• cw<HSYS m ~ICI y,persiS i!Ce, · . . r aJ th h . rd · · 

. bioaccumukition. Evaluate aU those . toXICity .actor v ue to e aza ous 
hazardous substances eligible :to be . _ ·. substance. 
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.TABLE 4--19.-€coSYS1aA TOJC1CflY 
FAcmRV~ 

If _.. EPA .cliJonlc AWQca « AALAC" Js available, 
assign a walue as 1o1lows: ~ 

Less than 1 pgl'l·-··-·····-·,·-·······--·---······· 1 to 1G,.gl!l. ___________________________ _ 

Greater than 18'l0 ae ft9"---
Gr8ater.an 1ll1Ua ue&f'91f---'
Greater tttaa 2..DOO fiQIJ 

TABLE 4-1'9. EcoSVsTa.1 ToXICm' 
· FACTbRVAt.liE~ 

If neither an ·EPA chronic or acute AWQC nor 
EPA chronic « acute AALAC Is rr.dlable, 
aSs1gn a value 1ronl1he 1.C.o as follows: 

EPA acute AWOC or AALAC 

u:: .. 

less than WGifiSIL--.-----·-
100 to 1.000 ,.g11-··············-·-
Greater th8n ~.oee «~ 1.8,000 pg/L-.-
Greater !han 1G;OOO to 100,t100 .,.g11 •••••..• 
Gremer_'llwl ~oo;eoe 10-gtt .. -····-····:··-··-· 

If none all e.e M¥QCa W1CI AAUCS nor 1he U:,. 
lf-neltla'•VAdiRNicAWGC41ef eM dlronk: Is~ -.lg11• WlueGf41. 

MiAC ta .....,.._.alga a nlae .._, 011 '-~-~-c. 
the .EPA._. AWQC • ~.as lalewBi• • M!IOC-NI'DieRIWiler~Crlera 

·• ~ient Aquatic tile Adwisoly Goncen-

EPA acute AWOteor MlAC 

Less .ftl8n 100 pgll..-.• ··-··--····-·······~--
1 00 to 1 :GGO ,.gl'l.--·-·-··-'········-·; ...... ;;... . 
Greater lhan·1,000 to 10,000 ,.g/1..-•........ 
Greater 111a1110~ 10 1(10,B00 fi97~ 
GreaterlllaA ~~-----_ 

tratiofts. . 
.. Use the AWOC qlae in -preference to the 

AAiAC when both are available. See text 'lor 1IS8 of 
1reshwater anG awine ¥allies. 

4.L4.2:t.2 l'el'sistenoe. A:ss'ign a 
p«si8DI:le factonralue te eadl tmzlli'OOBs 
substance as specified in section 4.1.2.!.1.2. 
eJIICePl: ue the predommaRt water category 
(that is laloes; • tivl!rs. .ooeaM, coastld tidal 
wa:leul, or Cr.eat Lakes} betweeR &! probable 
point ;gf eatry .amt llle aearest &eRSiitive 
enrirorimeut {liSt abe DeareSt ~·water 
or l'eBOllftleS ~.along dJe bazardens 
subsilmce~pattllortbe ~ 

to detemMe .wtndl !pel'tieR -efT aWe .IJ-'1.~ 4o 
use.OetemNHethe ~~water 
catf!I80'Y based on dis1aHCe u ~f.ied in 
sectioft 4.1.'2.2.1.2. Fw~t-ed 
sediments witt! ae identified S91R'Ce, ttSe \'he 
poiRt wl:rere111ea~ ~ t'ather than 
the~ ,o'jftt ef-elitry. 

4.1.4:U .. 3 Ecr;sjstem llioacctmtu1a'l'ion 
potential. Assisn 1m 'I!OOSys'tem · 
bioaeamttllatioo potential fader vahre to 
each hazardous substance in the -same 
manner-specified fer the ~ubttion 
potentiM factor in~ 4.1,.3.2.1~3. -eXcept 

• Use RCF data for aft aq~tic orgamsms. 
not just fer .aquatic human food chain 
organisms. · · 

• Use the BCF data 'that corresponds to the 
type Of water body 11hat is. fresh water ur 
salt water) in whim 'the -seasitive · · 
envi~ {1101 fisheries2 are iecated.. 

4.1 .. 4.2..1A Dalctdationfl{-ecosy.stem 
toxicitylpersiste~factor 
valtle.. Assip eacll aazardeus sllhst&Bce
ecosystem tox~/~ faaor vaitte 
frem Table +-20. .Gased oa ille val-ues.. 
assigned • the bz81dous :substance for the 
ecosystem toxicity and ,.er.sistence factcNs. 
Then assip each Bazardeus abstam:e an 
ecosystem mxK:ity/persistem:e/ 
bioaccatulatien lactot vee from Table 
4-21. based oa the-mes 11SSigned for the 
eces)'Stem textcitJ/per&istellce and 
ecosystem· bioacaumllatioR 110\eBfial fadon. 
Select -the hazardous substance .with the 
highest ecosystem texicityhBsi&leace/ 
-~lactoi'Yaiuemrthe 
wateabed aad ase it tu assigll the wltte te 
this liad&J:. En1er 1his value in 'Table 4-'1.. 

. TABLE 4-,20.-EcosVSTEM TOXiCITVIPE'RStsTENCE FACTOR VALUES " 

1.9------. ------· -·---············--··-··-········-·······--··-····---·-·······-·······-· 
0.4 ··········-····-····-·· . . ····-·····-·----···-····--... ·····-····-···-···-··-·-··--··--· 

~:~7==--==--=--=---===:::-.:-.::-.::===~-==:::::::::::: __________ .. ----~-- ···-

BILLING C:ODE -l5liii-!D-II 

Ui.GOO 

..e;ooo 
4J:IOO 
709 
7 

~.toxic~ 1ador value 

11800 ..., w 

•.ooo 100 TO 
-490 • .. 
?0 7 {J.7 
•. 7 8.1J7 8007 

1 -e 

~ ~ 
9.4 -e 

1).07 0 
~.oo61 . 0 
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. TABLE 4-21 
ECOSYSTEM TOXICITY/PERSISTE~CE/BIOACCUMULATION FACTOR VALUES8 

Ecosystem 
Toxicity/ 
Persistence 
Factor Value 

Ecosystem Bioacc~ulation Potential Factor Value 

10,000 

4,000 

1,000 

700 

4GO 

I 
I 
I 

.. , 

50,000 

I 
1· 3.5 X 107 

. . I 

5,000 

5 X 107 

2 X 107 

5 X 106 

3.5 x·1o6 

TOO: 

I 
I 
I. · · · -·5 ·x· -105 - - ' :5 X f0°. 

·J 
l -3.5 X 106 70: 

40: ~ .. 2 X 10° 2 x w5 

I 
J 

5 X 105 . ,._ 5.· X io4 
I 
l .. :f._S.x105 ~; .3.s.x.io4. 

I 
7 

4 1: .. 2 X 10.) 

1 
r 
1: 

I . -- ... 
I 3.5 x to'· o:.7 ... 

0.4 
I 
I 
I 

. . 0.07- .· j. 
I• 

o:oo1 .. 1 

. 0.0007 .J. 
0 

r 
I 

'3,500-

350 

35 

0 

5,000 
,·:,· 

3,500 

2,000 

350. 

35 

3 .. 5 

0 

8 Do not round to nearest integer. -
BIUJNG CODE ISf0.50-C 

~00 50 0.5 

5,000 

2,000 

5 x io4 5,ooo 500 

3 . 5 X 105 ,3 . 5 X 104 3 , 500 3 50 

2 ·x 105 · 2 x 104 2, 000 200 

5 i 104 s·.ooo soo so 

3.5 ~-104 3,500 350 35 

190 

5,000 

3,·590 

2,000 

500 

350 .. 

. - 35 

3.5 

0.35 

0 

20 

. - 500 50 . 

350 : 35 3 .'5. 

2 

so 5 0.5 

35 l.S 0.35 

·- .·20- . .0.2 
.. : . ~... ,, . , . 

: 3.5: 0.35 0 .. 035 

-o. 35 -· . . :(). 035 0.0035 

0.035 0~0035 

0 0 0 
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4.1.4.2.2 Hazardous waste quantity. 
Assign the same factor va~ler hazardous 
waste quantity for the watershed-as would be 
assigned in section 4.1.2.2.2 for the drinking 
water thrut. EDter Jhis value .in T.ahle 4-L · 

4.1.4.2.3 Calculation of envirorunental 
threat-waste characterislk:s frx;tor.co~egoty 
value. For .the hazardous substance selected 
for the watershed :in section 4.1.4.2.1;4, use its 
ecosystem toxicityfpersistence factor value 
and ecosystem 1»ioaccumu1aliori potenlia1 
factor value as follows to assign a value to 
the waste charaderiStiw factorca~. 
FirSt. mUltiply the ecosystem toXicity I . 
persistence factor value and the hazardous 
waste quantity fa:.ct8r Wlue for tlle 
watenihed. subject to a maXimum product of 
1X108• Then multiply this product by the 
ecosystem bioaCCIIRI.Ulation poteRfiat factor 
value for this hazardous substance, subject to 

a maximum FOduct of 1 x10-D. .Based on this 
aecGRd pro4uct. -assign a vrdae fnmt Table 
2-7 (section 2.4.3.1) to the environmental threat
waste characteristics factor category for the 
waterefted. &t1er -tmsratue m T-able-:4-1. 

TMK.E -4-22.-'-Eeol.GGtCAL~SED 
~ 'FOR- tfAZA'RDOUS Sue
STANCES IN SUBFACE WATER . 

• Concentration corresponding to EPA 
Ambient Water Quality Criteria (AWQC) for 
.prolection o(aqu&tic life {fresh water or 
marine). · · _ 

• COncentration corresponding &o EPA 
· · Am\ient Aquatic Life Advisory 

Concentrations (AALAC). 

• Select the appropriate AWQC and 
AAiAC as foUows: 

. -Use chronic value. if available: 
otherwise -use ac!-lte value .. 

-If the sensitive envirollllleBt being . 
evaluated is in fresh water. use fresh 
water value, except if no fresh water 
value is available. use marine value lf 
avanable~ 

-If the sensitive em·ironment being 
~valuated is in salt water. use marine 
v.alue. ext:ept: if no marine value is 
available; use fresh water value if 
available. 

-If the sensitive 1!nvironment being 
evaluated is in both fresh water and 
-salt water, or is iD. brackish water. use 
lower of fresh water or marine values. 

TABLE 4-23.-SENSITIVE ENVIRONMENTS RATING VALUES 

Sensitive environment 

Critical habitat • for. -Federal designated endangered or threatened species ........................................................................................................................................... . 
Marine Sanctuary 
National Park 
Designated Federai"Wikkemess Area 
Areas identifiecfunder Coastal Zone Manageinent Act • 
'Seilsilive areas identified under National &tUary Program • or Near Coastal Wate!S P.rogram • 
Clitical areas identified under the Clean lakes Program • 
-National Mom.ment r 
.NatioBal Seashore Recreational Area 
fUtionallakeshore -Recreational Area 

tlabilat'tmown 1G be used by Federal designated or proposed endangered or tweatened species ___ , .. __ ... _. __ ................ --.. - .... - ... - ...... - ........... : ........ . 
~Preserve 
t.lational or State Wildlife Refuge 
Unit d Coastal8arder Resources Sys1etn 
-Coastal Barrier (undeveloped) 
Federal.land designated .for protection of natural ecosystems 
:AdrRinistratively Proposed Federal Wilderness Area 
Spawning areas 'Cfttical• for the main_tenance of fish/shellfish species within riYe'r, lake. or coastal tidal waters 
Mgratory pathways and feeding areas critical for maintenance of anadromous fish species within river reaches or areas in lakes or coastal tidal waters in 

which the fish .spend extended periods of time 
T etTestrial areas--ulilized for breeding by ·large or dense -wegations cit animals" 
National river reach designated as Recreational · · == :::= ~ ~~t~~ c;=.:t:::,:=:~·ih;~;;;d-~~ ............................................................................................ .. 
Coastal Barrier (partially developed) 
Federal clesignated Scenic or Wdd ~iver 

State ,land designated for wildlife or game management ..................................................................................................................................................... - ................... . 
State desigRated Scerlic or Wild River 
State designated Natural Areas 
Particular areas, relatively small in size. important to maintenance of unique biotic communities 

State designated areas for pro~ or maintenance· of aquatic life • ............................................................................................................................... ;;. .................... , 

• Critical habitat .as defined in 50 CFR 424.02. 

Assigned 
value 

100 

75 

50 

25 

5 

• Areas identified -in State Coastal Zone Management plan$ as requiring protection because of ecological value. · 
• National Estualy Program study .arsas ~eas withio .estuaries) .ideotified jA-~~~si¥& ~ and fo!anagemeFit i>lans as ft!Qtliring prOtection 

because they support critical life stages of key estuarine species (Section 320 of Clean Water Act. as amended). 
• Near Coastal Waters as defined in Sections 104(b)(3). 304{1), 319. and 320 of Clean Water Act, as amended. 
• Clean lakes Program critical areas (subareas within lakes. or in some cases entire small lakes) identilied by Slate Clean -lake PlaRS as Cfitical ilabilat 4Seclion 

314 of Clean Water Act. as amended). · . 
'Use only for air migration pathway. 
• Umit to areas described as being used for intense or concentrated spawning by a given species. 
• f'or the air migration pathway, fimit to terrestrial vertebrate species. For the surface water migration pathway. li;nit to terrestrial vertebrate species with aquatic or 

semiaquatic foraging habits. 
' Areas designated under Section 305(a) of Clean Water Act. as amended. 
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TABLE 4-24.-WETLANDS RATING VAUJES 
FOR SuRFACE WATER MIGRAllON PATH
WAY 

!Assigned 
value 

Less 1han 0. t ··-···--··-·-·······-······-··--· 
0.1 10 "t---····-····-····--···--···-····--···-
Greater tllaft 1 to 2--·--·-···-···-···--··· 
.Grealer '- 2 to !J ... ·-----···-·---··---·· 
Greider than 3 to .... -·---·----······· 
Greater than41D·a.___. -·--·
Greater than 8 to 12 -
Grealer than 12 to 16-----·-

. Gleiltef than 16 to 20 .__;,___· ----t 
Greater tb1Wl2.0..- · ·-

0 
25 
50 
75 
100 
150 
250 
350 
450 
500 

• Wetland&. as cfefir.ed •· 40 CfR. Section 230.3. 

4.1.4.3 Environmental tlrreat-ttzrgets. 
EvalUate the environmental threat-ta~ts 
factor category for a watershed usiDg one 
factor. sensitive environments. · 

4.u.3.t Sensitive efiVironineBts. Evaluate 
sensitive mviromnents alor~g the bazardeils 
su~ce migration patb .for the watershed 
based em three fadors:- Level J. 
concentrations, l.el't!l B .concentrations. and 
poteirtHilccmtamination: 

Determine whlcb f8ctor applies to each · 
sensitive eu~ent aa specified Jn sectioo 
4.1.2."3.. except:·use ecological-based 
bencbmarb (Table 4-2Z} rather than heaJth-
~ased henc:hmarka rrable 3-10~in . 
detmniDing the level of ooAtamiBatroG from 
samples. In determining. the level a! actual 

. contaminatkm. use a poillt of direct 
observati011 anywhere within the sensitive 
environment or samples (.that is. surface 
water, benthic, or 8t!diment samples} laken 
anywhere wJthin or beyond the sensitive 
environment (or eywhere adjaeeut to er 
beyonci" the sensttn-e environment if it ia 
contiguous to the migration path): 

. 4.~3.t.t Lnell ~centratJORs..Auign 
. vahle{s}from Table·f-.23 to-each sensitive 

enviromnent.ltlbject to Level I 
concentratiODB. : . 

For those sensitive environments dtat are 
wetlands. •ssian an-additionah.alue from . 
Table +-ZC.InaSaigP.ing a value from Table . 
f-24, include only those poroon of wetland& 
located akmg the ~oua aubstance 
migration path in the area of tevet I 
concentrations .. If a wetland .ia located 
partially altmg-tie area efl.evell 
concenfl'ations and partialfy. along the area o! 
Level D concentration. ed/flr potential 
.contamination, then solely. fOr.I"D'PPff" or 
Table 4-24; count the portion( a) along the 
areas of Level D concentrations or potential 
contami.Jlatioli under the" Level n 
concentrations factor (section 4.1.4.3.1.2) or 
:potential contamination factor (section 
4.1.4.~.1.3}. as appropriate. 

Estimate the totallength of wetlands along 
the haza!·deus substance migration path (that 
is, wetland frontage) in the area of Levell 
concentrations and assign a value from Table 
f-24 based on this total length. Estimate this 
length as follows: 

• For an·isolated wetland or for a wetland 
where the pr.obable point of entry to surface 
water is in the wetland. use tbe perimeter of · 

.that" portion of the wetland subject to Levell 
concentrationp a! the length. 

• For rive1s, use lhe length of the wetlands 
contiguous to the in-water segment of the 
hazardous substance migratioa path (that iS. 
wetland frontage). 

• For lakes, oceans, coastal tidal waters, 
and Great Lakes. use the length of the 
wetlands along lbe sboreline within lbe ta.-get 
distance limit (t!tat is, wetland frontage along 
the shoreline}. · 

Cafcuiate the Levell CODcentra.tions factor 
value (SH) for the watershed as follows: 

w~ 

n 
SH=18fWH+ l: S;} 

i=t 

WH= ValUe assiped from Table f-24 to 
wetlands aloDs the area of Levell . 
concentrations. 

S, = V alue{s) assigned from Table 4-23. to 
lleDSitive enviromnent i.. 

n =Number of sensitive euvironments from 
Table ._23 attbjeGt to Levell 

· concantraoons. . 
· E.."'ter the value assigned in Tahle 4-1. 
4.l.U1.2 Level II concentrolions. Assign 

value( s).frem Table 4-23 to each aensitive 
envil'ODJDellt. subject to Level: B 
concentrations.. Do-not iaclode sensitive 
enviromnentit already counted fw TaMe 4-23 
under the l.eYell ooneentrati.oos factor for · 
this watershed 

For those sensitive environmeote that are 
wetlands, asSign an additional value from . 
Table 4-24..lD assigninsavahle &om Table 
4-24, mclude only thOse portions of wetlands 
located aJq the hazardoUSubstaBce 
migration path in tBe area of Level B 
concentrations. aa spe~ed in section 
4.1.4.3.1.1. . 

Estimate the totallength of. weilaads along 
the hazardous substance migration path (that 
is, wetland frontage). in. the area oi Level D 
concentrations. and assign a value fiom Table 
4-24 based an thie total length; Estimate this · 
length as specified in sectioll4.1.4.3.1.1. 
except for an isolated wetlanil· or fot a 
wetland where the probable point ofentry to 
surface water ia in the wetland, use the 
perimeter of.that portion. of the wetland 
subject to l.evel B (not Level I} 
concentrations as tbe length. 

CalcuJate the.Levef U concentratWns value 
{SL} for the -tersbed as follows: 

where: 

D 
SL=WL+ l: S, 

i=1 

· WL= Value assigned from Table f-24 to 
wetlands along the area of l.evel D 

· concentrations. 
S.= Value(s) assigned from Table 4-23 to 

sensitive environment i. 
n=Number of sensitive environments from · 

Table 4-23 subject to Level II 
concentrations. 

Enter Lie value assigned iD Table 4-1. 
4.1.4.3.1.3 Potential contamination. Assign 

value(st from Table 4-23 to each sensitive 
environment subject to potential 

contamination. Do not iDclude sensitive 
environment& already counted for Table 4-23 
under the Levell or Level U concentrations 
factors. 

For eacb type of surface water body in 
Table4-13 (sectioo 4.1.2.3.1}, sum the value{s) 
assigned from Table 4-23 .to lbe sensitive 
envirollmeBts along that type of surface 
water body, except: do not use the surface 
water body type "3-mile mixing zone in quiet 
flowing river ... If a sensitive environment is 
along two or more types of surface water 
bodies (for example, WiJdlife Refuge 
COAtiguous to both a modiet'ate stream and a 
large river). assign the sensitive environment 

. only to that surface .water body type hnfug 
the highest dilution weight value from Table 
4-13. 

For those sensitive environments that are 
wetlands, assign au additional Value from 
Table4-24.1n assiping a value from Table 
4-24, include ooly tllose portions of wetlands 
located along the hazardous substance 
migration path in the area of potential 
contamination, a 8J)eCified in section 
4.1.4.3 .. 1.1. Aggregate theae wetlaDdil by type 
of surface water bodJ. except: do DOt use the 
surface water body type "3-mile mixing zone 
in quiet flowing river." Treat the wetlands 
aggregated within each type ef surface water 
body as separate aensiUve eminmments 
solely fo:: purposes of app}Jius Table f-24. 
Estimate the total length of the wetlanda 
withiD each surface water body type as 
specified iD sedi&n 4.1A.3.1.t. except: for an 
isolated wetland or for a wetland where the 
probable point of entry to-smface water ia in 
the wetland, use the perimeter of that portion 
a! the wetland nbject to petentiat 
contamioatioJI (or tile portion of that 
perimeter that ia within the target distance 
limit) aa. the length.. Assign a aeparate vatue 
from Table f-.24 for each type of IUiface 
water body iD the watenlhed. . 
: CalcaJate the potential contamination 
factor value (SP) for the watershed as 
follows: 

t m 
SP=-- l: ({W;+SJDJ 

10 j=t 

where: 
n 

~ = l:S, 
i=1 

Su= Value(s) assigned from Table .._23 to 
aensitive environment i in surface w.atef 
body type j. 

n= Number of sensitive environments from 
Table 4-23 subject to potential 
contamination. 

W;= Value assigned from Table ~24 for 
wetlands along the area of potential 
contamination in surface water body 
type j. 

D,=Dilutien weight from Table 4-13 for 
surface water body type j. 

- m=Number of different surface water body 
types from Table 4-13 in the watershed. 

H SP is less than 1, do not round it to the 
nearest integer;-ifSP is 1 or more, round to 
the nearest integer. Enter this value for the 
puientiai contamination factor in Table 4-1. 
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4.1.4.3.1.4 Calculation of environmental 
threat-targets factor category value. Sum the 
values for the Level I concentrations. Level n 
concentrations. and potential contamination 
factors for the watershed. Do not round this 
sum to the.nearest integer. Assign this sum as 
the .environmental threat-targets factor 
category value for the watershed. Enter this 
value in Table ~1. 

U.4.4 Calculation of environmental 
threat score for a watershed. Multiply the 
en\ironmental threat factor category values 
for likelihood of release. waste 
characteristics, and targets for the watershed. 
and round the .product to the nearest integer. 
Then.dhide by 82.500. Assign the resulting 
value. subject to a maximum of 60. as the 
environmental threat score for the watershed. 
Enter this score in Table ~1 .. 

4.1.5 Calculation of overland/flood 
migration component score for a watershed. 
Sum the scores for the three threats for the 
watershed {that is. drinking water, human 
food chain. and environmental threats). 
Assign the resulting score. sulJject to a 
Di8xim.um value of 100. as the surface water 
overland/fiood migration component score 
for the watershed. Enter this score in Table 
~1. 

4.1.8 Calculation of overlaridiflood 
migration component SCore. Select the 
highest surface water overland/flood 
migration compOilent score from the 
watersheds-evaluated. Assign this score as 
the surface water overlarid/flood migrati,on 
component score for the site,' subject to a · 
maximum score of 100. Enter this score in 
Table~1. 

4.2 Ground water ta surface water 
. migration component Use the groundwater 
. -~ace water migration component to 
.. evaluate surface water threats that result 
from migr.ation of hazardous .substances from 
a source at ·the site to surface water via 
ground water. Evaluate three typei of threats 

- for this component drinking·waterthreat. 
human food chain threat. and environmental 
threat 

4.2.1 General considerations. -
4.2.1.1 Eligible surface waters. Calculate 

ground water to surface watermigration 
. component scores only for surface waters 
(see·section 4.0.2) for which all the following 
conditions are met: · 
· . • A portion_ of the surface water is within 1 
mile of one or more sources .at the site having 
a containment factor value great~· than 0 (see 
section 4.2.2.1.2~ 

• No aquifer discontinuity is established 
between the source and the portion of the 
surface water within 1 mile of the source (see 
section 3.0.1.2.2}. However, if hazardous 
substances have migrated across an apparent 
discontinuity within this 1 mile distance. do 
not consider a discontinuity present in 
scoring the site. 

• The top of the uppel'JDOSt aqnifer is at or 
above the bottom of the surface water. 

Do not evaluate this component for sites 
consisting solely of contaminated sediments 
with no identified source. 

4.2.1.2 Definition of hazardous substance 
migration path for ground water to surface 
water migration component The hazardous _ 
substance migration path includes both the · 
ground water segment and the sUrface water 
in-water segment that· hazardous substances 
would take as.they migrate away from 
.sources at the site: 

• Restrict the ground water segment to 
migration via the uppermost aqnifer between 
a source and·the surface water. 

· • Begin the surface water in-water segment 
at the probable point of entry from the 
uppermost aqnifer to the surface water. 
Identify the probable point of entry as that 
point of the surface water that yields the 
shortest straight-line distance. within the 
aquifer boundary (see section 3.0.1.2}. from 
the sources at the site with a containment 
factor value greater than 0 to the surface 
water. 

-For rivera, continue the in-water 
seginent in the direction of flow 
(including any tidal flows) for the 
distance established by the target 
distance limit (see section 4.2.1.4). 

-For lakei, oceans, coastal tidal waters, 
or Great Lakes; do not consider flow 
direction. Instead apply the target 
distance limit as an arc. · 

-If the in-water segment includes both 
rivers and lakes (or~ans, coastal 
tidal waters, or Great Lakes), apply the 
ta.rget.distance limit to their combined 
in-water segments. · 

Consider a site to be in two or more 
watersheds for this c:OJ!lPODent if two or more 
hazardous substance migration paths from 
the sources at the site do not reaCh a common 
point within the target distance linii~ If the 
site is in more ·than one watershed define a 
separate hazardous substance migration path 
for each watershed. Evaluate the ground 
water to surface water migration component 

for each watershed separately as .specified in 
section 4.2.1.5. 

4.2.1.3 Observed release of a specific 
hazardous substance to surface water in
water segment. Section 4.2.2.1.1 specifies the 
criteria for assigning values to the observed 
release factor for the ground water to surface 
water migration component With regard to 
an individual hazardous substance. consider 
an obsel'Ved release of that hazardous 
substance to be established for-the surface 
water in-water segment of the ground water 
to surface water migration component only 
when the hazardous substance meets the 
criteria both for an observed release both to 
ground water (see section 4.2.2.1.1) and for an 
observed release by chemical analysis to .· 
surface water (see section 4.1.2.1.1}. 

If the hazardous substance meets the 
section 4;1.2.1.1 criteria for an observed 
release by chemical analysis to surface water 
but does not also meet the criteria for an 
observed release to ground water, do not use 
any s.amples of that hazardous substance 
from the surface water in~water segment in . 
evaluating the factors of this component [for 
example, do not use the hazardous substance 
in establishing targets .subject tO actual 
contamination or in determining .the level of 
actual contamination for a target). 

4.2.1.4 Target distance limiL Deteimine 
the target distance limit for each watershed 
as specified in section 4.1.1.2. except do not 
extend the target distance ·limit to a iample 
location beyond 15 miles unless.at least one 
hazardous substance in a sample from that · 
location meets the criteria in section 4.2.1.3 
for an observed release to the surface water 
in-water segment · · · 

Determine the targets eligible to be 
evaluated for each watershed and establish 
whether these targets are subject to actual or 
potential contamination as specified.in 
section 4.1.1 . .2. except do not establish actual 
contamination based on a sample location 
unlm at least one hazardous substance in a 
sample from' that location meets the criteria 
in section 4.2.1.3 for an observed release to 
the surface water in-water segmenL 

4.2.1.5 Evaluation of ground water ta 
surface water migration component Evaluate 
the drinking water threat. human food chain 
threat-and environmental threat for each · 

· watershed for this component _based on three 
factor categories: likelihood of.release, .waste 
characteristics, and targets. Figure ~z 
indicates the factors included within each 
factor category for each type of ~aL ·· 
8II.LJNQ aJO£·eseo-sHI 



'. 

L iltel ihood _of lletease (LI} · 

Observed Release 
or 

·Potenti-al to R~le~ 
'.•.Collt•i~t . ··. 

• Net Precipitati_on 
•· DeP-th to Aquifer 
•: Tra~l J.i• 

·-i.· 

..... ;.· 

....... . ·. 

.. _.,:. 

:·· 

X 

Drinkint water· 
llaste_Characteristics _(WC) Taraet en -~Tl 
Toxicityfl!Obti.i~/Peraist~-~ :. .:._est Intake ·I· 

· •.loxi~:oi.ty • ··~ ' -.,., 'f!oputat·ion · · ·j. 1 · 
• Utrcnic . · <·'•. ~ 11 .... •'.l.~ J. toncentr.ati.on;; - .1' t•; 
• ·ea~i~it .•• te~l.U ,Concentrations 
• AcUte · •: ~tential Con~aaination I J. 

• Mobility R~es I 
: wa.ter _sot..t~H i ty . , ; i 

· • Distritiution toeffident··CKc.> · 
• Pers.isteric:e . .· 

·.1·- · MatHi{e . · · .· ·· f 
. . . • '1C • . . I 

.. ....ut=us llaste Auanti-tv~ . . · · 
•. llautdous :cfttitUent Oullnt~y- • . ' . •I 
• Hazardous llastestre• Oullntity· I 
• Vol"-' · · .·I 
• Area · 

I 
;+ 

liuiliin Food Chain .. · - ·•· .. 'J · 
. llaSte "c:har-4;-terist ic:s (WC) · Tariets (_f) • · j 

: I T~icr.ity~UllYJPer:si~tenc:e/ ·_ -]·-·.····1 ~-thai. n.tfldi~i~t~, ---ll'. ·.:.: 
·.J.I!.i~C!,IIIL.Ilatjor:t. · ... · . p.opulatiori- ... · · ·" .,.,I I 

1 • Chronic . ·-HUnan fllbct Ctlai-1'1 ' • I j . 
I .. ·. Catc:inogenic . X • • -Pr~tkln· • -----· - . • · 

,.· 1 • ToxiCiJy_ . .,1.., Level l .cciriCentretion5 ·I I 

· . .J.,. ,~ Al:ute . ..· 1• L-evel- II· ~oric:enh'ations~ 1 I . ' 
I . • Mobilit.y ~t · .. • tkaan Food Chairt · I I ·•·. "' 

II ··water Sol..tlil ity ., 1 Production ,, . 
. : Distri~ion. Coefficient (ICdl • Potential iklnan Food · · · ~ ~ ·· 

. H •.:Persistenee._ . l _' f Cl\ain ~tamination_ I ·J : · 
1.! .. •.Jiatf...,.U.f,Je _. .. .. · . L·,·ll\lllan·<f~ Chain J 1-.. 

·· -I I • .;ow .· · · Produc:hon . . J. • ..... 
11 -• aioacCUIIIi.ll6tkln POtentiet · · · • .. "1':1. 

· - ·ll Hazar-dous -lolaste Quantity-· .. · ' J' 1 

·ll • Jla. zardous- Constit~ Quantity I [ . 
It •· Haza,.dous wastKt,.iarfi- Ouantit'Y· ·. ;. - -. '· · ! • I" 
II • Vohine ' · -· . · · •• I 
f1 ~-Area · ~ _·- j . 

~ .• . ,· 

. -~ 

•·: . 

.. :- .. 
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Determine the ground water to surface· 
·water migration component;score .{s..J far 11. 

watershed in terms of the Jactor eategory 
"alues as follows: 

I..R.=Likelihood of release factor category 
.. value lor threaU{lhat .ia. .dJ::Wki.ng water. 

human ... cRaia. • environmental 
threat). 

ground water to SBI:face__.tllisr:atien 
oOOIIlponent score I'm 1M 'Site.· ·. 

·n t:lle site is in more than one watershed: 

3 
l: (LRJ(WCJ(TJ. 

WCr=W•ste~taeiortategmy 
"Wa1ue forthrelli. · 

- 1."-r= ~s factor category value for tMeal i. 
SIF='Scalins factor. · 
·Ta'b1e .::.25 o~ines the specific calculatian 

,pmcedure. . 

• Calculate a separate ground water to 
surface water migtatiml~eot M:ereior 
each watershed. using likeliheGd.af .aeM!ase, 
waste characteristicS, ami t.e.- ..,pl;icMIIe 

i=t tn each watershed. · 

where: 

if .&Ae .-e is in only one wwter&ei.~ 
the ground walerao.-facewatft'~ 
component score Tor ·that watershec! a 1he 

• Select the highest ground waterte 
surface water migration -component score 
from the watersheds evaluated and assign it 
as the ground water to surface water 
migration component score for the site. 

TABLE 4-25.-GROUNO WATER TO SURFACE WATE.Ijll.tiGRAI"JONCOMPONENT SCQRESHEET 

Factor categories and factors 

. . Drinking Water Threst· 
Likelihood of Release to Aqu1fer: 

1. Observed Release ......... M ......... ; ..................................................... _ ............................... ; ............................................................ .. 

2. Potential to Release: --
. 2a. Containment... ..... - ............................................................. -·--··-----·-·-'·---·-.................................................... . 

2b. Net 1'recipitation ......... .;. ... ; ...... ~ ......... ______ ..................................... _-...... :..._ .. ,; ............. - ................................. . 
2c. Depth to Aquifer--- --........................... - ............................................................ - ............... :. 
2d. Travel Tll'll8 . .;... ...................... ...; _________ .................. ----------·-----·-----·-.. ------· ........... .. 
2e. Potential to Reteaie(lines 2al2b+2c+2di-~-·-·--···-·---·-"-"''""-·"·····--.................. : ..... - ... - ............... . 

3. Ulelihood of Release ..... el.if!es14Adb)_, ____ ,_ ................................ , ....................... _ .................. - ............... . 
Waste Characteristics: 

4. Toxicity/Mobility/PerMence ..................... --.. - ......... _.-....................................... --~·----........................... . 
5. Hazardous Waste Qua~ .. ---,.--·------·-·---....................................................... --... : ........................ .. 
6. Waste Characteristics._,_ ............ -----~·-- ............................................................... _ .. - ........................ . 

Targets: . . 
7. Nearest intake ............. - ............ -· ------· ·-·----------·-----------......... - ................ . 
8. Population . . . 

8a. Levell Concentratilns ........... --·----·--..... _ ........................... : .................... --··--·-·····--· .............. . 
8b. Level Jl Concen1ralolls ....................... . ......... _ .......... : .................................................... _ ......... --............ . 
8c. Potential ContaminatiOn .............................. - ...................... - ..... - .......... __________ , _____ ............ . 
8d. Population•(lines 8a + ·8b + Be) ................ - .............. __ ......................... ---·---------............... . 

9. Resources .... ; ......... ,. ..... - ............................. : ....................................... ' ·-----·---·-·----.... - ..... .. 
10. Targets (lines 7 + 8d + 9) ................................................................ _. ·----·--.............. .. 

Drtnldng Water 1lnat SCore: 
11. Drinklng Water Threat Score ([lines 3 x 6 x 101182,500, subject to a maximum of 100) .................... - ........................ . 

Human Food Chain ThrNt 
Ukellhood of Release: . 

Maximum 
value 

550 

10 
10 
5 
35 

500 
·550 

(a) 
(a) 
100 

50 

(b) 
(b) 
(b) 

.5 

(b) 

100 

12. Likelihood of ReleaSe (same value _as ~ 3) ................................. -............................................................................................ 550 
Waate CharacteriSik:s . _ · . 

13. Toxicity/MobilityiPefsistenc;e!BioacCumula~-·..................... ....................................................................... (a) 
14. Hazardous Waste Quartity .............. _ .. _____ ................................ _. ____ . --------......................... (a) 
.15. Waste CharacteristiCs __ ...................................... - ................ ~ ............ _.__ ................... 1.000 

Targets: 
16. 'F«<d Chain Individual ...... - ................................ -_ ... .:. ...... - ..................... · ..... -------~----·-... -............... 50 
17. Population: c. 

17a Levell Concentraiolls ...... ~ ...... - .......... _ .. _____ , _____ , __ ,_ ................ ---·----·--.... -............... (b) 
17b. level11 ConcentraliCI'IS .............................. --~ .................. - .... - .......................................... ----........... -.............. (b) 
17c..Potential Human Food Chain Contaminalion ................... - ..... - ......................... -·---·-----.... -.............. (b) 
17d. Population (lines -aa + "11b + '17C)~ .... -.:. ........................................ -------·-·-·----·-·---·--.............. - ......... :... (b) 

18 Targets (Lines 16 + 1711) ..................................................................... - .... - ............................................ -----·---·............. (b) 
Human Food Chain Threat Scere: 

19. Human FOOd Chain Threat Score ([fines 12 x 15 x 18]182.500. uject to a -maximam 1>t '100) .......... _........................... 100 

Environmental Threat 
Uketlhood of Release: 

:20. Likelihood of Release (same value as fine 3) ............................................ ; ................ , .................................... -........................... 550 
Waste Characteristics: 

21 Ecosystem Toxicity/Molility/Persistence/Bioaccumulation .............. -'-.............................................. _. ---....................... . (a) 
22. Hazardous Waste Quantty ................................................................... - ......... - .... --------------........... (a) 
23. Waste Characteristics .................................................................................... --.... ---------·----...... -.............. 1,000 

Targets: 
24. Sensitive Enwonmems: 

24a Level I Concentrations ............................................................................................................................... --................... (b) 
24b. Level 11 Concentraions ................................................................... : ..................................................................... -............. (b) 
24C. Potential eor.tanw.ltion ............................................................................................................................... - ........ _............ (b) 
'24d. Sensitive E1Wironn18Rts ~ -24e + 2o40 + 24cj ................................................................. - .............. ,............................ (b) 

25. Targets (value fro n fine 24d).............................................................................. ............................................................................. 111) 

V-assigned 
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TABLE 4-25.-GROUND WATER TO SURF~CE WATER MIGRATION CoMPONENT SCORESHEET.:.....c-..ontinued . . 

Factor categories and factors 

Environmental Threat Score: 

M8ximuin 
value 

26. Environmental Threat Score. ([lir.es 20 x 23 x 251182,500. subject to a lnaximum Of 60) .. : .................................................. · 60 · 
,. . .. . . . . ~ . . _,_ . ' : . . 

. GroUI1d Water to SurfKe Water Migration Component Score for a Waterahed 

27. Waterslled Score• {lines '1 + 19 + 26, subject to a fllliXimum of 100) ........................ '--···············'·····---·········-···-·;...... 100 
28, Comjlollent Score (S.J • "(llighest score from Une ?:1 for_ an waterSheds evaluated. subject to a m8ximum of 100) ·-··· 100 

• MaXimUm value applies to waste characteristics calegoly. 
··~value not applicable. . . · 
• DO not round to nearest inteQer. , · 

4.2.2 Drinking wqter thre~i. Evaluate the 
drinking water threat for ea~ .wate,:shed 
based on three factor categorl~: likelihoo!i of 
release, waste characteristics, and targets. 

4.2.2.1· Drinking water.threat-likelihOqd of 
release: Evaluate the likelihood ol·release 
factor category for each. watershed"in terms 
of an observed release facior or a· potential to 
release factor. · · · . · 

· potential to release factor value 'as the . 
likelihood ofrelease factor category value for 
the watershed. Enter the value assigned in 
Table4-25. 

.· 4.2.2.2 DrinkilllJ. water threat-~aste 
Characteristics. Ev&luate the waste 
~ara~teril!ticdactor category for each 
watershed ~ed on two factors: toxicity I 

· mc>_bility /persistence and hazardous waste 
quantity. _Evaluate_ only those hazardous 
spbstances available. to migrate from the 
saurces at the Site to the uppermost ~quifer 
·(see section-3.2). Such'hazardous substances 
include:· · · 

• Hazardous substances -that meet the 
. crit~ria for: an-observed i:elease·w.groond 
water. : ·. · ·~ ·· .' · ., · · · 

;.4..2.2.1.1 Observed release. EstabliSh an 
observed rell!ase to 'the ii:pperm0slaquifer as 
specified D) section u.t.lf an observed .. . . 
release can be established for the uppermost 
.aquifer, assign an ·observed release factor 
value of 550 to that watershed. enter this 
value in Table 4-25,· and proceed• to section 
4.2.2:.1.3. If no obset\led release can be 
established. assign an ob&ei"Ved release 

· faCtor value of 0. enter this value in Table 
,. 4-25; and proCe.ed to· sectiOn 4-..2.2.1.2. · 

4.2.2.1.2 · Potential to release. Evaluate 
· potentjaHo release only if an· observed. · 
release callllot be establisb~d for· the . · . · 

-uppennost aquifer; Calculate-a potena. to·· 
reiea!e'vl!-hie for the uppermosfaquifer as 
specified in.section 3.1,2: and sections·3.1.2.1 
through 3.1.2.5. Assign the potential to release · 
value for the uppermost aquifer as the 

·· • All.hazardous.substances associated 
wifu a SOUrce that has a- ground water ... 
containinenUactor val_ue greater than o (see 
se~ons 2.2.2, 2.2.3, and 3,1.2.1). · · · 
. 4.2.2:2,1 Texicity/mobilitj/pers_iste~ . . 

~For each ha"zardo~s substance • .assign a · · 
·toxicity factor value-, a mobility' fac:tot value, .. 

.. a persistence factor value, and a ·ccimbined 

potential to· release facter.value for the 
watershed. Enter this-value iri Table 4-'-25. 

· . 4..2.2..1.3 Calculation of drinidng-water 
threat-likelihood·of releast!'f.actor eotegory 

·· value. If an observed release is established · 
for. the uppermost aquifer, assign-the-

· observed release factor value of"550 aS:1he · 
· Ji,keli_hood of rele.ase .factor category.. value for ·· 

the watershed; Otheno..ise, as~gri1he . 

toXicity/mobility/persistence factor value as 
specified in sections.4.2.2.2.U through · 
4.2.2.2.1.4, . 

. · 4.2.2.2.1.1 ·ToXicity. Assign a toxicity 
factor value to each hazardous .substance as . 
·specifi_ed in section 2.4.1.1: :·- . ' ·. . ·• .. 
- •. 2.2.2.1.2 Mobility. Assign a ground · 
water mobilitY factor' value to each · · 
hazardous- substance as specified ill section 
3.2.1.2. . : . 

4.2.2.2.1.3 Persj$t!fflce- AS&ign a s.urface . 
water persistence factqr value to oe!ich " 

ba~rdowi substanCe .as.~pedfied in section 
4.1.2.2.1.2. 

4.2.2.2.1.4. Calcli_lation of toxicity I . 
mobility/pel'!Jistence factor value. First, 

. assign each hazardous substance a toxicity I 
mobility factor value from Table 3-9 (section 
3.2.1.3}, based on the values assigned to the 
hazardous substance for the toxicity and 
mobility factors. Then assign each haZardous 
.substance a toxiCity/mobility/persistence 
·factor value from Table 4-26. based on. the 
.values assigned for the toxicity/mobilitY and 

: ,persistence factors. Use the substance·with 
·.the highest toxicity /mobility/. persistence . 
.factor value for the. watershed to assign the 
. value tojhis factor. Enter thi$ value in Table 
4-2:5.~ ·.· ' .. . . .. 

,: 4.2.2.2.2 Haz.ardous waste quantity. 
·Assign the same factor .value for hazardous 
waste qilantity :for the .watershed as would be . 
assigned for the uppermost aquifer in seCtion 
3.2.2. .Enter this valUe in Table ~25 . 
: · •.2.2;2.3 · Ccz]ciJlation of dri_nking .water 

• · threat-WD§te characteristic$ factol' category 
valu~. Multiply the toxicity /mobility/ 

. persistence arid hazardous waste quantity 
factor values for the watershed. subject to a 

:maximum product of 1 X to•. Based on this 
.product. assign a value from Table 2-7 
. (section 2.4.3.1) to the drinkillg water. threat
; waste .chaf.a"cteristics factor category for the 
•:w~erShed.Enter th"JS value in Table-4-25. 

4.2.2.3 Drinking. water threat-targets. 
·Evahla.~ tile large~ factor category f9r each 
watershed based on three factors: n~arest · . 
~fltke. P<wulation,·and resom:ces. 
'~c06e~ .' .. 



:n.BL£ t.-'26 
TOX:ICIT-'1/MOBI~lTY/PERSISTENCE FACTOR VAWES8 

l Persistence Factor Val~ 
Toxicity/Mobility 
~;-actor ValuP I 1.0 tL~ n.in O.D007 

lO.ODO .. · . J .!D. eon. 4~000 . 700 7 
J 

2,000 ·I 2,000. ·. 800 140 1.4 
I 

l.OOD: -~ . l;.DOQ 400. ")() 0.7 
1 

200 . ~ . ~ I M v. ~.14· 

J .. 
100 . ~ . lOC 40 ] 0 • .()7 

~ 
2Q ' 2i} fJ l.~ -G.Olt. 

l 
1-G J 10 -4 .0.7 e.oo7 

l 
2 j 2 ~.! {) .14 0.001!. 

1 
1 1 1 0.4 {j_{j] 7 x w-4 

J 
~-2 l .0.2 0.00 'O.Olt. 1.4 K lo-4 

f 
-O.l t Q.l 0.04 0.007 1 K lo-5 

3 
O.D2 j ~.02 0.0'0.8 0.0014 L4 K Hr~ 

~ 
1 x w-4 1 x m-' O.fil t tL131 0.004 

l 
0.092 

• 
~.002 .s 3( w-4 L4 x w-r. 1.4 x 1o·i 

~ 
0.601 ! ·1)..001 4 x 10-:4 7 X 16-S 7 X lQ-l 

2 x to-4 
] 
~ ~ 1( l~-4 a .x w-s L4 x le-5 1.4 !t Io-7 

1 X 10-:lt 
! 
i 1 X 10"4 ·t. :x ln-5 '/ X 1'0-6 7 X 10-9 

2 X 10-5 
1 
I 2 x 1o· 5 8 X 10-6 1.4 X 10" 6 1.4 x 1o·8 

2 x 1o-6 
I 

2 X 10· 6 1 8 X 10" 7 1.4 x w- 7 1.4 x 1o· 9 

2 X 10-7 
I 
I 2 x lo-7 8 x 10--8 1.4 X 10·8 1.4 x lo·t.O 

2 X 10·-8 . 
I 

2 x 10-8 I 8 x lo-9 1.4 x lo-9 1.4 ~ 10 11 

2 X 10"' 9 
I 
I 2 X 10-9 8 x 1o-1o 1.4 X 10-10 1.4 X 10-12 ' 

I 
0 

. j 0 0 0 0 

8 Do not r.ound to nearest integer. 

214 
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For the nearest inta'ke and population 
factors, determine whether the target surface 
water intakes are suhject to actual or 
potential contamination as specified in 
section 4.1.1.2. subject to the restrictions 
specified in sections 4.2.1.3 and 4.2.1.4. 

When the intake is.subject to actual 
contami1;1ation, evaluate it using Levell 
concentrations or Le•el n concentrations .. 
Determine ·which level applies for t!te intake 
by comparing the exposure concentrations 
from a sample {or comparable samples} to 
health-based benchmarks as specified in 
section 4.1.2.3, exre'll use only those samples 
from the surface water in-water segment and 
only those-hazardous substances in such 
samples that meet the conditions in sections 
4.2.1.3 and 4.2.1.4. 

4.2.2.3.1 Nearest intake. Assign a value tci 
the nearest intake factor as specified in 
section 4.1.2.3.1-with the following 
modification. For the-intake being evaluated. 

multiply its dilution weight from Table 4-13 
(section 4.1.2.3.1) by a value select~ from 
Table 4-27. Use the resulting product. not the 
value from Table 4-13, as the dilution weight 
for the intake for the ground. water to surface 
water component. Do not ro.nd this product 
to the nearest integer. 

Select the value from Table 4-27 based on 
th1! Rgle e. the 11ngte defined by the sources 
at the site and either the two !JOints at the 
intersection of the surface water body and 
the 1-mile distance ring of any two other 
points of the surface water body within the 1-
mile distance ring. whichever results in the 
largest angle. (See Figure 4-3ler tn example 
of how to determine .9.11f the surface water 
body does not extend.ao tlie 1-mile ring at one 
or both ends. -define e using the surface 

·water endpoint(s) wi'thin the .1-mile ring or 
any tw~ other points of the surface water 
body within the 1-mile distance ring. 
w!HchP•· •r results in the largest angle. 

TABLE 4-27.-DluJTION WEIGHT 

ADJUSTMENTS 

l
As-

Angle 9 (degrees) signed 
value • 

----~----~~~-----------+ 

0............................................................................ 0 
Greater than 0 to 18 .......................................... , 0.05 

. Greater than 18 to 54 ....................... -.............. 0.1 
Greater than 54 to 90 .. - ................ :.................. 0.2 
Greater than 90 to 126 ...................... .:............... 0.3 
Greater than 1_26 to 162 .. - .............................. ~ 0.4 
Greater than 162 to 198-................................ 0.5 
Greater than 198 to 234 ... : ....... - ....... ;.. ....... -... o.s 
Greater than 234 to 270 ..................... :.............. 0.7 
Grea18r !han 270 to 306 .... :: ................. ::............ 0.8 
Greater than 306 to 342 ...................... : ... ;......... 0.9 
Greater !han 3C2 to 360.................................... 1.0 

• Do not round to Aearest integer. 

81LUHG CODE 1560-50-11 
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TABLE 4-2S 
. · TOXICITY/MOBILlTY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES8 

Toxicity/ I 
Mobility/ I lHoaccumulatlon Potential Factor Value 
Persistence 
Factor Value 1 50,000 5,000 500 50 5 o.s 

10,000 1 5 X 108 5 X 107 5 X 106 5 X 105 5 X 104 5,00() 
J 

4,000 1 2 X 108 2 X 107 2 X 106 2 X 105 2 X 104 2,000 
j 

1 X 108 2,000 I 1 X 107 1 X 106 1 X 105 1 X 104 1,000 
t 

107 5 X 106 . 5 X 105 5 X 104 1,000 j 5 X 5,000 500 

800 I 4 X 107 4 X 106 4 X 105 4 X 104 4,000 400 

. • 3. 5 X 105 700 I 3.5 X 107 3.5 X 106 3.5 X 104 3,500 350 
·~ 

2 X 107 106 2 X 105 2 X 104 400 l 2 X 2,000 200 

' 1 X 107 106 1 X 105 1 X 104 200 I 1 X 1,000 100 ' . 140 1 7 X 106 7 X 105 7 x·1o4 7,000 700 . 70 
1 

106 105 5 X 104 100 l 5 X 5 X 5,000 500 50 
1 

80 J 4 X 106 4 X 105 4 X 104 4,000 400 40 
1 

70 J 3. 5 X 106 3.5 X 105 3.5 X 104 3,500 350 35 
1 

40 j 2 X 106 2 X 105 2 X 104 2,000 200 20 
1 

20 j 1 X 106 1 x w 5 1 ~ 104 1,000 100 10 
I 

14 l 7 X 105 7 X 104 7,000 700 70 7 
I 

10 ~ 5 X 105 5 X 104 5,000 500 50 5 
I 

8 1 4 X 105 4 X .104 · 4,000 400 40 4 
I 

7 I 3.5 X 105 3.5 X 10"+ 3,500 l50 35 3.5 
I 

4 l 2 X loS 2 X 104 2,0QO 200 20 2 
I 

2 ., 
l X 105 ·1 X 104 1,000 100 10 1 

I 
1.4 f 7 X 104 7,000 700 70 1 0.7 

1 



-fech;raJ Registw I Vol. 55. No. 241 I Friday, December 14, 199Cr I RUles an:d RegUlations . . .. . . ·- . . 



Federal-Register I Vol. ·ss, No. 241 I Friday, December 14, 1990 I Rules and Regulations . 51635 

TABLE 4-28 (Continued) 

.Toxicity/ 
Mobili~y/ Bioaccumulation Potential Factor Value 
Persistence 
Factor Value 50,000 5,000 500 50 5 0.5 

2 x10-4 I 10 1 0.1 0.01 0.001 1 x 10-4 

1.4 X 10-4 
I 
I 7 0.7 0.07 0.007 1 x lo- 4 1 x 10· 5 

1 x 10:-4 
I 
I .· 5 0.5 0-.05 0.005 s ~ lo-4 5 X 10· 5 

· 8 x lo-5 
I 

4 x 1o-4 4 X 10·5 I 4 0.4 0.04 0.004 

1 x lo-5 
I 

·I 3.5 0.35 0.035 0.0035 3.5 X 10·4 3.5 x 1o·5 

. 4 ~ 1o-5 
I 

2 x 1o-4 2 X 10- 5 I 2 0.2 0.02 0.002 

2 X 10-5 
I 
I '1 0.1 0.01 0.001 1 x 1o-4 1 X 10-5 

1.4 X 10~ 5 
I 

1 x lo- 4 7 X 10- 5 7 x lo- 6 l 0.7 0.07 0.007 

s x- 1o-6 
'I 

4 x 1o-4 4 x 1o-5 4 X 10-6 1- 0.4 0.04 0~004 

7 x· 10-6 
I 

3.5 x 1o-4 3.5 x lo-5 3.5 x 1o-6 I 0.35 0.035 0.0035 

2 x 1o- 6 
I 

1 x 1o-4 1 X 1o"- 5 1 x 1o-6 I 0,1 0.01 0.001 

1.4 x 10-6 
I 

7 X 10-4 1 x 1o- 5 7 X 10- 6 7 X 10-7 I 0.07 0.007 

s x lo-7 
I 
I 0.04 ( 1 .004 4 X 10-4 4 X 10-5 4 x to-6 4 x lo-7 

1 x 1o-7 -
I 

3.5 X 10-4 3.5 x 1o- 5 3.5 ~ 1o- 6 3.5 x lo-7 I 0.035 0.0035 7 

2 x to- 7 
I 
I 0.01 0.001 1 X 10-4 1 x 1o-5 ·1 X 10-6 1 X 10- 7 . 

1.4·x 10·7 
I 

1 x to- 4 1 x tc-5 7 X 10~ 6 1 x lo- 7 1 x lo-8 I 0.007 
·I 

· 4 x··l0- 4 4 x io-5 . 4 x 1o~7 4 x 1o-8 s x io-8 I. o.oo4 4 x 16-6. 

1 x 1o-8 
I 

3.5 x 1o- 4 3.5 X 10-5 3.5 X 10-6 3.5 X 10- 7 ~.5 X 10~8 I 0.0035 

2 x 1o-8 
I 
I . 0.001 1 X 10-4 1 X 10-~ 1 X 10-6 1 x lo- 7 1 X 10-8 

1.4 x 1o-8 
I 
I 1 x 1o-4_ 7 X 10-S 1 x 1o-6 1 x to- 7 1 x 1o-8 7 X 10-9 
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TABLE 4-28 (Concluded) 

Toxicity/ t 
Mobility/ I Bioaccumulation Potential F:actor Value 
.Persistence 
Factor Value f 50,000 5,000 500 SQ 5 0.5 

10"9 
I 

10"5 8 X L 4 X w-4 4 X 4 X 1o·6 4 X 10-7 4 X 10·8 4 X 1o·9 

10"9 
! 

2 X i 1 x. 10·4 1 X 10"5 1 X 10"6 1·x 1o· 7 · 1 X 10-8 1 X 10" 9 

1.4 X 1o·9 
t 
I 7 X 10-5 7 X 10-6 7 X 10-7 7 X to-8 7 X 10-9 7 X to·lO 

10-10 
I 

10· 5 10"6 x w- 7 10-8 10-9 Io-10 a x t 4 X 4 X 4 4 X 4 X 4 X 

1.4 X 10-10 
r 
r 7 x 1o·6 7 x 1o· 7 7 X 10-8 "7 X 10"9· 7 X 10-10 4 X 10-11 

10"11 
I 

1o· 7 10"8 10-9 to·lO 1o·ll Io-12 1.4 X ! 7 X 7 X 7 X ' X 7 X 7 X 

10-12 
f 

1.4 x t 7 X lo-s · 7 X 10-9 7 X to·lC 7 X to·ll 7 X Io.-12 7 >: 10"13 
I 
j 

0 I 0 0 0 0 0 0 

8 Do not roW'ld ·t~- nearest integ€·r. 
'· 

BIWNG ~ 6560-*C 



Federal. Register j Vol.. 55, No. 241. I Friday, December 14. -1990 I Rules and Regul8tions 51637 

4.2.2.3.2 Population. Evaluate the 
population factor for the watershed based on 
three ladora: Levell concentrations. Level n 
concentrations, and poteatial contamination. 
Determine which factor applies to an intake 
as specified in sectiou. 4.2.2.3. Detsmine the 
populatioa to be counted for that intake as 
specified in section 4.1.2.3.2. using the target 
distance limits in section UL4 and the 
hazardous substance migration path in 
section 4.2.1.2. 

4.2.2.3.2.1 Levell concentrations. Assign a 
value to this factor aa sjJecified in section 
4.t.2.3.U. . 

4.2.2.3.2.2 Level 0 coacelflrations. ·Assign 
a value to this factor aa specified·m seCtion 
4.1.2.3.2.3. . . 

4.%.2.3.2.3 Potential CODiamiliation.; For 
each applicable ty)lei»f IW'fac:e water body in 
TaeleH4. cietenaine·the dilution-weighted 
population value 88 sp!cified ill section 
4.LZ.3,2.4. Select the appropriate dilutioa 
weight a:djusbnentvalue from. Table 4-27· as 
specified in sectioa4.2.Z.3.1. 

Calculate the value for the potential 
contamination factor (PC} for the watershed 
as follows: 

A n 
PC=- l: W, 

10 i=1 

where: , 
A=Dilution weight adjustment value from 

Table4-27. · • 
Wa=Dilution-weighted populatioa from Table 

4-14 for IWf.ace water body type I. 
n=Number of different RJface water body 

~'Pet in the watenhed. . 
If PC is leu than 1, do not round it to the 

nearest integer; if PC is 1 or more, round to 
the nearest integer. Enter the value in Table 
4-25. 

4.!.2.3.2.4 Colcolation of population factor 
val~re. Sam the factor values for Levell 
conc:entratious, Level U CODCeDtratiODs. and 
potential cona.mination. Do not round this 

sam to the nearest integer. Assisn this sum as 
the population factor value for the watershed. 
Enter this value in Table 4-25. 

4.2.2.3.3 :·Resources. Assign a value to the 
resources factor as specified in section 
4.1.2.3.3. . 

4.2.2.3.4 Calculation of drinking water 
threat-ltlrgets fuctor category vahie. Sum the 
neateSt intake, population. and resources 
factor niues for'the watershed. Do not round 
this sum to the nearest integer. Assign this 
suni as the drinking water tbreat-targeb 
fattw category l'll1ue for the watershed~ Enter 
this n~ue in Table 4-25. 

4.2.2.4 Calculaiion of drfnlcing water 
threat score foro watershed. Multiply the 
drinking water .threat factor category values 
for likelihood of release, waste 
characteristics, and targets for. the watershed. 

. and round the l'J'C)duct to the nearest integer. 
Then~vide by 82.509. Assign1hei'eSultillg 
value, subject to a maximum of 100. as .the 
dririking water threat score for the 
watershed. Enter this score in Table 4-25. 

4.2.3 HUI1111lf food chain threat Evaluate 
the human food chain threat for a-watershed 
based on three factor categories: likelihood of 
rele8se. waste characteristics. aDd targets. 

4.2.3.1 HU111an food chaiD. threo.t
likelihood of release. Assign the. same 
likelihood of release factor category value for 
the human food chain threat for the 
watershed 88 woaJd be assigned in section 
4.2.2.1.3 for the drinking water threat. Enter 
this value in Table 4-25. 

4.2.3.2 Humanfoodcbain threat-waste 
charocleri8tics. Evaluate the waste 
characteristics factor category for each 
watershed based on two factors: toxicity/ 
mobility/persistence/bioaccumulation and 
hazardous waste quantity. 

4.2.3.2.1 Toxicity/mobility/persistence/ 
biooccumulation..Evaluate aU those 
hazardous subst.ancea eligible to be 
evaluated for toxicity/mobility/persistence in 
the drinking water threat for the watershed 
(see section 4.2.2.2.1). 

4.2.3.2.L1 Toxicity. Assign a toxicity 
factor value to each bazardous substance as 
specified in sectioa 2.4.1.1. 

4.2.3;2.1.2 ·Mobility. Assign a ground 
water mobility factor value to each 
hazardous substance as specified for the 
drinking water threat {see section 4.2.2.~.1.2). 

4.2.3.2.1.3 Persistence. Assign a surface 
water persistence factor value to each . 
hazardous substam:e as specified for the 
drinking water threat (see section 4.2.2.2.1.3). 
except use the predominant Water category 
(that is, lakes: or rivers. oceans, coastal tidal 
waters. or Great Lakes} between the probable 
point of entry and the nearest fishery (not the 
nearest drinkins water or resources intake) 
along the hazardous substance migration 
path for the watershed to determine which 
portion ofTahle 4-10 to use. Determine the 
predominant water category based on 
distance as specified in section 4.1.2.2.1.2. 

4.2.3.2.U Bioaccumulation potential· 
Assign a bioaccumulatioa potenti.t factor 
value to each hazardous substance as 
specified in sectiOD 4.1.3.2.1.3. 

4.23.21 s Calcukztion of toxicity/ 
mobility/persistence/ biOOCCUiliJ.llation 
factor value, Assign each hazardous 
substance a toxicity/mobility factor value 
from Tab~ H (section 3.2.1.3). based on the 
values assigned to the huardous substance 
for the toxicity aDd mobility factors. Then 
assign each hazardous substance a toxicity I 
mobility/persistence factor value from Table 
4-26, based on the values assigned for the 
toxicity/mobility and persistence factors. 
Ths~each~su~a 
toxicity/mobility/persistence/ 
bioaccumulation factor value from Table 
4-28. Uie the substance with the highest 
toxicity I mobility /persistlmc:e/ 
bioacc:nmulation factor value for the 
watershed to assign the value to this factor 
for the watershed. Enter this value in Table 
4-25. 

8II.UIIG coDE 1560-SD-11 
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4.2.3.2.2 Hazardous waste quantity. 4.2.3.3.2.2 .Level II concentrations. Assign those hazardous substances eligible to be 
Assign the same factor value for hazardous a value to this factor as specified in section evaluated for toxicity/mobility/persistence in 
waste quantity for the watershed as would be 4.1.3.3.2.2. Enter this value in Table ~25. the drinking water threat for the watershed 
assigned in section 4.2.2.2.2 for the drinking 4.2.3.3.2.3 Potential human food chain (see section 4.2.2.2.1). 
water threat. Enter this value in Table ~25. contamination. Assign a value to this factor 4.2.4.2.1.1 Ecosystem toxicity. Assign an 

. 4.2.3.2.3 Calculation of human food chain as specified in section 4.1.3.3.2.3 with the ecosystem toxicity factor value to· each 
threat-waste characteristicsfat<torcotegory · fotlol'ling modificaoon. For each fishery being · haiardous substance as specified in section 
value. For the hazardous substance selected evaluated. multiply the appropriate dilution 4.1.4.2.1.1. 
for the.watershed in section 4.2.3.2.1.5, use its weight for tha~ fish~ry from-Table4-:13 by. the 4.2.4.2.1.2 . Mobility. Assign a ground 
toxicity/mobility/ perSistence factor. value adjustment value selected from Table ~27, water mobility factor value to· each 
and bioaccumulation potential factor value as specified in section 4~.l. Use the hazardous substance as specified in section 
as follows to assign a value to the waste resulting product. not the v~ue from Table 4.2.2.2.1.2 for the drinking w~ter threat. 

• characteristics factor category. First. multiply ~13, a.s the dilution weight.for the fishery. Do 4.2.4.2.1.3 Persistence. Assign a surface 
the toxicity/mobility/persistenCe factor value not round this-product to the nearest integer. 
and the hazardous waste quantity factor Enter the value assigned in Table ~25. water persistence factor value to each . 

• value for the waterihed. subject to a- · 4.2.3.3.2.4 Calculation ofpopulationfactor hazardous substance as specified in section 
maXiin\IM product o~l)qoa.·nen multiply value. Sum the factor vaiuei for Levell 4.2.2.2.1.3 for the drinking water threat; 
this product by the bioaccumlilation potential concentiiilions, Level n· concentrations, and except use the predominant water category 
factor value for thii haZardous substance, potential human food chain :eentamination (that is, lakes; or rivers; oceans, coastal tidal 
subject to a maximum product of·1 xtott. for the watershed. Do not round this sum to · waters. or Great Lakes) between the probable 
Based on this second product. assign inalue the nearest iilteger~ As~ this sum as the point of entry and the ne~rest sensitive 
from Table ~7 (section ~4~3.1)-fu·the h~an population factor value.forthe·waterslred. enVironment (not the nearest Chinking water 
food chain threat-waste chatai::teriStics (actor Enter this value in Table ~25. - . . . . or resources intake) along the hazardous . 
category for the watershed. Eriter this value 4.2.3.3.3 Calculation of Jiurtlail food chain substance migration path·for the watershed 
in Table ~25. . . . . - threaHargets factor category Vfiluti. Sum the to determine which portion of Table ~10 to 

4.2.3.3 ·. Human food chai1.1 threat-targetS. · food chain individual· and pj)plllation factol'. · U8e. Determine the jndominant water .· 
E l t · tw. . ... -...t ~ · ct 1 th t bed:. values for the watershed. Do not round this • . ca. t;;.,.;ry based. on distance as .specified in 
' va ~ t:!. 0 -e~ .a. ors or e wa ers . . sum t. 0 the nearest Integ·· ·er. As-"- this sum a8 .... -
·food i:haiD individual and popllle.oon:. v._ . iit!Ction 4;1:2.2.1.2. . . . . . 

· Fot ooth·factol'S; determiDe whether the ·· the ltuman food chain thi'eat"ta~ets fa~r :: . .4.2.4.2.1.4 .Eaosystembioaccumulation 
target fisheries are subjei:t to Levell · category valUe for the watershed. Enter this · PQtentiai. Assign an ecosystem 

tra. ti' · • ..... I D · trati · value IIi Table ~25· . · . • . - . bt'oaccumulation potenti·al ... actor value to concen ons, ..... ve · CQncen ons. or ' :4.2;3,.( Caleli/ation o~·hutnon'fi'oodchain '' 
potential human food Ch¢n·contamimltion. ~ · each hazardoUs substance as specified in 
Det-;"e which appli.es1o ea.ch fishery 'or threat score fOr a watershed Mllltiply the __ ...., "·t· 4.2.1.3 

......... · 1. human food chain threat factor category ...... uon ... · · . . 
pc)~on of.!l fishery) as apecifi~ in aectiori . values for likelihoOd of release, waste .. ·. . 4.2.4.2.1.5 ... Cal(?Uiation of ecosys(em 
4.u.a,-~bject to the restriction!! specified in chamcteristicS; and target&.fOr.the watershed. . toxicity/iruibility/penistence/. , ... 

. . sections 4'.2.1.3 and 4.2.1.4. / . ·and round the-product to'the nearest integer. bioaccumulation factor .~e. Assign each -
-•.2.3:3.1 . FOod cho_in indivif/ual •. Assign a- Then .divide by fi2.SOO; Assign the resulting .. · hazardous substance an ecosystem toxicity I 

· ·. vilue fu the foOd chain individual factor as vaJue. subject to a maXimUm of .100. as ·the. mobility. factor value from Table 3-9 (section 
speciJii!cf in &e!:rtion -4.Ct3.1 ~th the . . human food chain threat score for the - - 3.2.1.3), based on the values assigned k! the 
foUowirig•mOdificaticm. When a dilutiOn wat8rshed Enter this JCQre in Table ~25. · -hazardou. substance for the .ecosystem . 
weight is llBed. mtiltiply the apPropriate 4.2.4 Environmental threat Evaluate the ·toxicity anc:i mobility factor& Then assign 
dilution weight from Table ~13'by the · environmental threat for the-watershed based · each hazardous substance an ecosystem 
ac§ilstment value ael~ted from Table 4-47, ·on three factor categories: likelihood_ of toXicity/mobility/persistence factor value 
as ~ed in secoon 4.2.2.3.L U~e ~e . . , . . release. waste characteristics,. and targets. Irom Table ~29. tiased oli the values 
reslllting product. not the v&luetrom Table·· . 4.2.4.1 · Environmental threat•Jikelihood of assigned for .the ecosystem toxicity/mobility 
~13, as the dilution weight in assigning the · ie.Jeose: Assign the aaine likelihOOd of release . . and persistence factors; Then 118sign each . . 
tactor value. Do not round this_ Product to the . Jactl)r category value for the exzyirontaental hazardous eubstance an ecosyatem toxicity I 
nearest integer. Enter the value assigned in.· · . threat for the watershed as would tie mObility/permstencelbioaccumulation factor 
Table ~25. . . assip.lid in. section 4.2.2.1.3 for the drinking value from Table 4-30, based on the values 

. . •. 4.2.3.3.:2 Population: Evilluate the' . . ' water threat.. Enter this .value in Table 4-25. .. assigntic;t for the ecosystem toxicity /mobility I 
popwation factor for the watershed based on 4.2:4;2. Enviroriniental tllreat~wtiste · · · d bi u1 · 
three factors: Levell concentrations:. Level n . charaCteristics. Evaluate the waste · jlers&J.tence an ec6system oaecum- ation 
conCeJitrations, and ·potential human fOod Characiterilitics factor eat..,..;ry- tor eaCh poten~ ·factors. Select' the substance·with 

-o- the highest ecosystem toxicity/mobility/ 
chain contamination. Determine which of watershed based on two factors: ecotiystem · .. a1 r. 
these factors is to be applied to each fishery toxicity /mobility/persistence./ . . . . . , p~jstence/bioaccumulation .actor v u~ or 

the watershed and use it to .ssign the vtiue 
.as specified in section 4.2.3.3. bioaccumulation and hazardous waste .to this factor.for the watershed. Enter this 

4;2.3.3.2.1 Level 1 concentrations. Assign a quantity. · · 
value to this factor as sPecified in section 4.2.4.2.1 Ecosy8tem 'toxicity/mobility/ ~ value· in Table. ~25. 
4.1.3.3.2.1. Enter this value in Table 4-25. persistence/bioaccu1IWlation. Evaluate all ' 
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TABLE 4-29 . 
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENcE F~OR VALUES6 

Ecosystem I Persistence Factor Value 
Toxicity/Mobility·. 
Factor Value I 1.0 0.4. 0.07 0.0007 

10,000 l 10,000 4,000 700 7 
t 

2,000 I 2,000 800 140 1.4 
I 

1,000 I 1,000 400 70 0.7 
f 

200 I 200 80 14 0.14 
l 

100 J 100 40 7 0.07 
I 

20 t 20 8 1.4 0.014 
f 

10 I 10 4 0.7 0.007 
t 

2 I 2 0.8 0.14 0.0014 
J 

1 x lo- 4 1 I 1 0.4 0.07 
I 

1.4 " 1o-4 0.2 I 0.2 0.08 0.014 
I 

7 X 10- 5 0.1 I 0.1 0.04 0.007 
1 

1.4 x 1o-5 0.02 I 0.02 0.008 0.0014 
I 

7 X 10-4 7 X 10- 6 0.01 I 0.01 0.004 
I 

8 x 1o-4 1.4 x lo-4 1.4 x 10-6 0.002 I 0.002 
I 

. 4 x lo-4 1 x 1o· 5 1 x 1o·7 0.001 I 0.001 

2 X 10-4 
I 

2 }; 10' 4 8 x lo-5 1.4 X 10-5 1.4 x 1o·1 I 
1 X 10-4 

I 
I 1 X 10"4 4 x 1o-5 1 x io-6 7 x 10-B 

2 X 10- 5 
I 
I 2 x 1o· 5 8 x 1o-6 1.4 X 10· 6 1.4 X 10·8 

2 X 10-6 
I 

2 x to- 6 I 8 x lo-7 1.4 x lo-7 1.4 x 1o·9 

2 X 10-7 
I 
I 2 x lo-7 8 X 10-8 1.4 X 10·8 1.4 x 1o-1o 

2 X 10-8 
I 

2 x 1o-8 8 X 10-9 1.4 x lo- 9 1.4 X 10-ll I 
2 x lo-9 

I 
2 X 10-9 8 x 1o-10 1.4 x 1o-10 1.4 x 1o-12 I 

I 
0 I 0 0 0 0 

6 Do not round to nearest integer. 
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. . TABLE ·4-30 
': ECOSYsn:~ · TOXICil'Y/MOBiun!Pm.S!sTi:NtE/B.ioAcci.JMui.AnoN -FACTOR v.ALUES8, .. . . . . . ~: . . . ' . .. . 

Ecosystem····r·· ·... .. -/,_-• ... :,· 
.··Tox~clty/ ,. f .. ·•-: .c: : ....... ·Ecosystem,;Bioacc.umulation Potentia);.: l'actor_ Value 
·Mobility I ' I · ' · · ·: · . · · . : · 

·_'Persistence; I : ~- '_ · :_ ' . · ·.. . . . - .. :-~ ... ; -~''· 
. ·ract<?.r va:~i?,~ I . . ~Q,;·o_oo s, OQO 500 so . I . - ·~- . . . - ,,. ~· 

10·~000 :·~l . 5 x·108 5 X 105 

5 . 0.5 

5 X ],.04· 5,-000 

• 4~ooo •t· '2. x 1oa . 
'I' 

2 x ··u)6 ·2 X 105 . 2 X 104 2,000 

. ::: ···l, :: ::: 
1 X 105. 1 X 10ft 1,000 

I 
I 4.x 107 800 4 X lOS 

.. I 
: I 3 . s x 1 o' ·· 3 . s x 106 .700 3.5 ~ 10s. 1.5 x to4··: 
:I 
:·I ?2 x- 107, · ·.· 2 x;}?}. 
: I 1 X 107 .··. •. £ l-66 . 
:1 .. ·/ .. 

·-t4o.. · ·J- .. -1 :x--io" 1 ; 1()~ 

. 400-

200 . 

2 X 105 . 

1,000_ 
. -'. 'l: ·-- ... 6 

.. 100 :; · . ~-: J .. -.. ·. ~ X .:1~ 5 X 104 . · 5,0:00 .-

. ·/·. '4. 
80 . ;. . I . ... 4 X :106, . 4 X 10~ . -A·-;t 10 4,000 

•.·.·I·. -.· .... ·.. . . . . ~/ . 
10· · . _:~ ,_, ·3~5. ·x 106 . 3.5 X -~0~ :· .. ~~S- X 104. : 3,5p0 

· 4•• .. I 2 x 106 2'--x lOs··-~ 2 x 104 . : 2,000 
··I . - . 

· .,_- .1·x 1o6 .1 x 1os:. t.x 1o4 20 . 1,000 ':+·-·· ·• .. : .· · ·r : 1 x: tos 14 

•..; .. -·. 

700 

'"· c-10. :I .. ··-~>.:x-105, .: ·· ·5 x H)4 s;oa-o . 500. 
. ·, .. ·.· • >I :-·-:·· ···. ~-- . · .. - . 

· ·. -s <I ·· '4 x 105 · 4 ·x 104·:.,-: 4,000 
·. . : ' .. J . . : ~ h •• /. ' ' 

_400 

i ·•: J 3.s x. -los· ~ : 3.5 x :ro-4 .... .l : .. · ........... ' : 
~I ·. 2 x io5 4 .. ~ ... ·r>~; 105 

. . . ·.· .... ' ~ 
. . 1.4· ·: ·l - . 7: 'X· 10 . 

: . . , .. 

-.: '-·:' ··. ___ . :.. · . .;,- ----·. 
' . . .. ,,, ~ :- . 

~ .. ~ ' . . --

.. -4. -
1 )t lQ .. · 

... ..:: . 

7,1)00 

232 

·3,500 

.2,000 . 200 

1,000 100 

'700 .; .. 70 

. j-

5,000 

4,000 

3,500. 

2,000 

.. }OQ 

500 

400 

350 

200 

100. 

. 70 

. .. 50 

35 

20 

1Q 

7 

500 

. 400 

. '350 . 

2oo 

100· 

70" 
.. --··· 

·so. 

_: 40 

.. • 20 
c 

16. 

·.·.~ -1 

. ~ -~. . "' 1 • • 

4 

· .. · 3~~ 
... -

- . 2 

. 1 

o·.1 

... ·;.. ·-·.:' 

.,. ·.., ; 

-· 

-·· 

- .... 
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TABLE 4-30 (Continued} 

Ecosystem 
Toxicity/ Esosystem Bioaccumulation Potential Factor Value 
~obility/ 
Persistence 
Factor Val~el 50,000 5,000 500 50 5 0.5 

LO I 5x 104 5,000 500 50 5 0.5 
I 

4 X 104 . 0.8- I 4,000 400 40 4 '0.4 
I 

3.5 X 104 0.7 I 3,500 350 35 3.5 0.35 
I 

0.4 l 2 X 104 2,000 200 20 2 0.2 
I 

1·x. 104 0.2 I 1,000 100 10 .1 0.1 

Q.14 ·I 7,000 700 70 7 0.7 0.07 
I 

0.1 I 5,000 500 50 5 0.5 0.05 
I 

0.08 I 4,000 400 4.0 4 0.4 0.04 
I 

0.07 I 3;500 ·350 . 35 3.5 0.35 0.035-
I 

. 0.04 I 2,000 2'00 20 2 ·.0.2 0.02 
I 

0.02 I 1,000 100 10 1 .. 0.1 0.01 
I 

0.014 I 700 70 7 0.7 0.07 0.007 
I 

0.01 I 500 50 5 0.5 0.05 0.005 
I 

0.008 I 400 40 4 0.4 0.04 0.004. 
I 

0.007 I 350 35 3.5 0.35 0.035 0.0035 
I 

0.004 I 200 20 2 0.2 . 0.02 0.002 
I 

o:oo2 · I 100 10 . '1 . 0.~. 0.01 0.001' 
. I 

._ 

0.0014 I 10 7 0.7 . 0.07 0.007 1 .x l.o-4 · 
I 

5 x 1o-:4 0.001 I 50 5 0.5 0.05 0.005 ' 

8 x lo-4 
I 

4 x lo-4 · I 40 4 0.4 0.04 0.004 

7 X 10'4 
I 

3.5 X 10'4 I 35 3.5 0.35 0.035 0.0035 

4 x lo-4 
I .•....... 4 . 

I 20 2 0.2 0.02 0.002 2 X 10'. . 

.!33 
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TABLE 4-30 (Continued) 

Ecosystem 
. Toxicity/ Ecosystem Sioaccumulation Potential Factor Value 

Mobility/ 
Persistence 
Factor Value 50,000 5,000 500 50 5 0.5 

2 X 10-4 I 10 1 0.1 0.01 0.001 1 X 10-4 

I 
1.4 X lo-4 I 7 0.7 0.07 0.007 7 X 10-4 1 X 1o- 5 

l 
1 x lo- 4 I 5 0.5 0.05 0.005 5 X 1o-4 5 X 10-~ 

I 
. 8 X 1o-5 I 4 0 4 0.04 0.004 4 X 1o- 4 4 X lo- 5 

10-5 
.I 

10-4 10- 5 7 X I 3.5 0.35 0.035 0.0035 3.5 X 3.5 X 

I 
4 X 10-5 I 2 0.2 0.02 0.002 2 X 10-4 2 x 1o- 5 

I 
2 X 10-5 I 1 0.1 0.01 0.001 1 X 10-4 1 X 19- 5 

I 
1.4x 10-5 I 0. 7 0.07 0.007 7 :li 10-4. 1 X lo- 5 7 X 10-6 

8 >: lo- 6 
I 
I 0.4 0.04 @.004 4 X 16- 4 4 x· 10- 5 4 X 10- 6 

7 X 1o-6 
I 
I . 0. 35 0.035 0.0035 3.5 X lo- 4 3.5 X 1o- 5 3 5 X lo- 6 

2 X 10-6 
1 
I 0.1 0.01 0.001 1 Y. lo- 4 1 X lJ-5 1 X 10-6 

10-6 
l 

1.4x I 0.07 0.007 7 X 10-4 1 X 10-5 7 X lo-6 7 X 10-7 

I 
8 X lo- 7 I '0.04 0. 004 4 )( lo- 4 4 X 10-5 4 X 1o- 6 4 X w-7 

7 >: 10-7 
l 
I 0.-035 0.0035 3.5 X w-4 3.5 X 10-5 3.5 X 1o-6 3 5 X 10-7 

l 
2 X lo- 7 I 0.01' f.J oo-: 1 X lo- 4 1 X lo- 5 1 X 10-6 1 x 10- 7 

1 4 >:. lo-7 
I 
1 0.007 7 X ·lo-4 7 X 10-5 1 ·x 10-6 7 X 10-7 7 ~ 1()-8 

8 X 10-8 
I 
I 0.004 4 X 10~4 4 X 10-5 4 X 10-6 4 X 10-7 4 X lo- 8 

7 X 10-8 
I 
I 0.0035 3.5 )( 10-4. 3.5 X 10-5 3.5 )( 10-6 3.5 X 1-o- 7 3.5 X 1'0- 8 

10-s 
I 

2 X I 0.001 1 >: 10~4 1 X lo- 5 1 X ro-6 1 X w-7 1 X 10- 8 

1.4 X 1o-8 
I 
I 1 x lo-4 7 X 10-5 I x 1o-6 i X 10-7 I X 10-8 7 X w-9 

234 



Federal Register / Vol. 55. No. 241 I Friday, December 14. 1900 / Rules and Regulations 51 &a 

TABLE -4-30 (Concluded) . 

Ecosystem I. 
Toxlcit:y/ I Ecosystem Bioaceumulation fot:ent:ial Factor Value 
Mobility/ I 
Persistence 
Factor Value 50.000 5,000 500 50 5 0.5 

s x w- 9 4 X 10·4 4 X 10-5 4 X 10·6 4 x 1o·7 4 X lo-8 4 X 10-9 

2 x lo-9 1 x lo-4 1 X 10-S 1 X 1o·6 1 x 1o·7 1 X 10-8 1 X 10-9 

1.4 x lo-9 .7 x 10-s 7 X to-6 7 X Io-7 7 X 10-8 7 X 10-9 7 -x lo-10 

8 X 10-10 4 x 10-5 4 :~ 1o·6 4 X 1o·7 4 x 1o-8 4 X 10-9 4 X Io-10 

1.4 X 10-10 7 x 1o·6 7 x w- 7 7 X 1o·8 7 X 10-9 7 x ro· 10 4 X 10- 11 

1 4 Y. 10-11 . 7 x 1o·7 7 X 10-8 · 7 X lo-9 7 X Io-10 7 x w-11 7 X 10-12 

1 4 X 10-12 7 X 1Q-S 7 X 1o· 9 7 X lo-lO 7 X 10-11 7 x 1o·12 7 X 10-13 

0 0 0 0 0 0 0 

2 Do not round to neores~ integer. 

£1Wf1G COM M60-SO-C 
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4.2.4.2.2 Hazardous waste quantity. 
Assign the same factor value for hazardous 
waste quantity for the watershed as would be 
assigned in section 4.2.2.2.2 for the drinking 
water threat. Enter this value in Table 4-25. 

4.2.4.2.3 Calculation of environmental 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed in section 4.2.4.2.1.5, use its 
ecosystem toxicity /mobility I persistence 
factor value and ecosystem bioaccumulation 
potential factor value as follows to assign a 
value to the waste characteristics factor 
category. First. multiply the ecosystem 
toxicity/mobility/persistence factor value 
and the hazardous waste quantity factor 
value for the watershed, subject to a 
maximum. product of 1 X 101• Then multiply 
this product by the ecosystem 
bioaccumulation potential factor value for 
this hazardous substance. subject to a 
maximum product of1X1012• Based on this 
product. assign a value from Table 2-7 
(section 2.4.3.1} to the environmental threat
waste characteristics category for the 
watershed. Enter the value in Table.4-25. 

4.2.4.3 Environmental threat-targets; 
Evaluate the environmental threat-targets 
factor category for a watershed using one 
factor: sensitive environments. 

4.2.4.3.1 Sensitive environments. Evaluate 
sensitive environments for the watershed 
based on three factors: Level I 
concentrations, Level n concentrations, and 
potential contamination. Determine which · 
applies to each sensitive environment· as · 
specified in section 4.1.4.3.1, except use only 
those samples from· the surface water in
water segment and only those hazardous 
substances in such samples that meet the 
conditions in sections 4.2.1.3 and 4.2.1.4. 

4.2.4.3.1.1 Level I concentrations. Assign a 
value to this factor as specified in section 
4.1.4.3.1.1. Enter this value in Table 4-25. 

4.2.4.3.1.2 Level II concentrations. Assign 
a value to this factor as specified in section 
4.1.4.3.1.2. Enter this value in Table 4-25. 

4.2.4.3.1.3 Potential contamination. Assign 
a value to this factor as specified in section 

4.1.4.3.1.3 with the following modification. 
Multiply the appropriate dilution weight from 
Table 4-13 for the sensitive environments in 
each type of,surface water body by the 
adjustment value selected from Table 4-27, 
as specified in section.4.2.2.3.1. Use the 
resulting product. not the value from Table 
4-13, as the dilution weight for the sensitive 
environments in that type of surface water 
body .. Do not round this product to the 
nearest integer. Enter the value assigned in 
Table4-25. 

4.2.4.3.1.4 Calculation of environmental 
threat~targets-factor ciJtegory value. Sum the 
valueiJ for Level I concentrations. Level n 
concentrations, and potential contamination 
for the watershed. Do not round this sum to 
the nearest integer. Assign this sum as the 
environmental threat targets factor category 
value for the watershed. Enter this value in 
Table4-25. 

4.2.4.4 Calculation of environmental 
threat score for a watershed. Multiply the 
environmental threat factor category values 
for likelihood of release, waste 
Characteristics, and targets for the watershed. 
and round the product to the nearest integer. 
Then divide by 82,500. Assign the resulting 
value, subject to a maximum of 60, as the 
environmental threat score for the watershed. 
Enter this score in Table 4-25. 

4.2.5 Calculation of ground water to 
surface water migration component score for 
a watershed. Sum the scores for the three 
threats for the watershed (that is, drinking 
water, human food chain, and environmental 
threats). Assign the resulting score, subject to 
a maximum value of 100, as the ground water 
to surface water migration component score 
for the watershed. Enter this score in Table 
4-25. 

4.2.6 Calculation of ground water to 
surface water migration component score. 
Select the highest ground water to surface 
water migration component score from the 
watersheds evaluated. Assign this score as 
the ground water to surface water migration 
component score for the site, subject to a 

maximum score of 100. Enter this score in 
Table4-25. 

4.3 Calculation of surface water 
migration pathway score. Determine the 
surface water migration pathway score as 
follows: 

• If only one of the two surface water 
migration components (overland/flood or 
ground water to surface water) is scored. 
assign the score of that component as the 
surface water migration pathway score. 

• If both components are scored. select the 
higher of the two component scores from 
sections 4.1.6 and 4.2.6. Assign that score as 
the surface water migration pathway score. 

5.0 Soil Exposure Pathway 
Evaluate the soil exposure pathway based 

on two threats: Resident population threat 
and nearby population threat. Evaluate both 
threats based on three factor categories: 
Likelihood of exposure, waste characteristics, 
and targets. Figure 5-1 indicates the factors 
included within each factor category for each 
type of threat. 

Determine the soil exposure pathway score 
(S.)in terms of the factor category values as 
follows: 

2 
.I (LEJ(WCJ(T J 
i=l 

S,= 
SF 

where: 
LEt=Likelihood of exposure factor category 

value for threat i (that is, resident 
population threat or nearby population 
threat). 

W~= Waste characteristics factor category 
value for threat i. 

T1=Targets factor category value for threat i. 
SF=Scaling factor. 

Table 5-1 outlines the specific calculation 
procedure. 
BIWNO CODE &580-SCHI 



Resident 
Population 

+ 

Nearby 
Population 

. BII.LINO COOl 8180.10. 

Likelihood of Exposure (LE) 

Obnrved. Contamination 
Araa with R$sident 
Targets 

Likelihood. of Expot;Ul:'e (LE) 

Attractiveness/ 
Acceasibili ty 

Area of Contamination 

Waste Characteristics (WC) 

To)ti,City 
• Chronic 

X • Carcinogenic 
•. Acute 
Ha~ardous Waste Quantity 

, • Ha~ardous Constituent 
Quantity 

• Hazardous Wastestream 
Quantity 

• Volume 
··Area 

Waste Characteristics (WC) 

Toxicity 
X • Chronic 

• Carcinogenic 
•· Acute 
Hazardous Waste Quantity 
• Hazardous Constituent 

Quantity 
•. Ha~ardous Wastestream 

Quantity 
· • Volume 
• Area 

. . Fig\tre ·s~l . 
OVERVIEW OF SOIL FJtPOSURE PATHWAY' 

·Targets (T) 

Resident Individual 
Resident Population 

X • Level I Concentrations 
• Level II Concentrations 

. Workers· 
. R"sources 
· Terre~trial Sensitive 

Environments 

Targets (T) 

Nearby Individual 
X · Population Within One Mile 

f 
f -< 
?-

-



51646. Feder81 Register I Vol. 55, No. 241, I Friday, December 14, 1990 I Rules and Regulations 

TABLE 5-1.-SOIL EXPOSURE PATHWAY ScoRESHEET 

Factor categories and factors 

Resident Population Threat 
Ukellhood of Exposure 

! .Maximum 
value 

Value 
assigned 

1. Likelihood of Exposure ................................................... - ...................................................................................................................... _ .•• 550 
Waste a-acterlstlcs -

2. Toxicity ........... _ ............................................................... - ............................................................................................................................ . (a) 
3. Hazardous Waste Quantity_ ............................................................................................................................................................. - ....... . (a) 
4. Waste Characteristics ........... _ .................. _ ........................................ - ....................................................... ; ........................................... . 100 

T.argets 
50 

(b) 
(b) 
(b) 
15 
5 

(C) 
(b) ,;t5~~~~~~~~I~~~~~~1 

Resident Population Threat Score 
· 11. Resident Population Threat (Unes 1 X _4 X 1 0) ...................................................................................................................................... . (b) 

Nearby Population Threat 

Likelihood of Exposure . 
12. At1ractiveness/Accessibility ......................................................................................................................................................................... . 100 
13. Area of Contamination-............................................................................................. - .................................................................... - ........ . 100 

500 14. Ukelihood of Exposure ............................................................................. - ......... ; ...................................................................................... . 
Waste Charilcterlstic 

15. Toxicity ................................... - ..................... - .................................... : .................................................................................... - ....... - ....... . (a) 
16. HazardOus Waste Quantity ................................ -, ... ; ..... _ ........................................ - .......................... _ ....................... - ..... -····---- (a) 
17. Waste CharacteristicS ......... -.: .............................. - ........... -···-"-··-·-........ _ ........ ; ........................ _ ....................... - ............ _ .. _, .. 100 

1 
(b) 
(b) =~r:!~=::::==:::::.-:::::_-=::_=.::::::::_::::~_::::::::::::::~E~-====~~j 

. 21. Nearby Population Threat (fines 14 X 17 X 20) .......... .-........ _ .. _ ......................................................................................................... .J (b) 

100 
SoB ExpoSure Pathway Score II 

22. Soil Exposure Pathway Score • (SJ, (lines [11 +21] I 82,500, subject to a maximum of 100) ....................................................... .. 

• Maxinuil value applies to waste characteristics category . 
• Maximum value not applicable. . 
• No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive environments is fimited to maximum of 60 
• Do not ~ to nearest integer. 

5.0.1 General considerations. Evaluate the 
soil exposure pathway based on areas of 
observed contamination: 

• Consider observed contamination to be 
present at sampling locations where analytic 
evidence indicates that: 

-A hazardous substance attributable to 
the site is present at a concentration 
significantly above background levels 
for the site (see Table 2-3 in section 2.3 
for the criteria for determining 
analytical significance), and 

-This hazardous substance, if not present 
at the surface, is covered by 2 f~t or 
less of cover material (for example, 
soil). 

• Establish areas of observed 
contamination based on sampling locations 
at which there is observed contamination as 
follows: · 

-For all sources except contaminated 
soil. if observed contamination from 
the site is present at any sampling 
location within the source, consider 
that entire source to be an area of 
observed contamination. 

-For contaminated soil, consider both the 
sampling location(s) with observed 
contamination frOm the site and the 
area lying between such locations to 
be an area of observed contamination, 

unless available information indicates 
otherwise. 

• If an area of observed contamination (or 
portion of such an area) is covered by a 
permanent. or otherwise maintained, 
essentially impenetrable material (for 
example, asphalt) that is not more than 2 feet 
thick. exclude that area (or portion of the 
area) in evaluating the soil exposure 
pathway. 

• For an area of observed contamination, 
consider only .those hazardous substances 
that meet the criteria for observed 
contamination for that area to be associated 
with that area in evaluating the soil exposure 
pathway (see section 2.2.2). 

If there is observed contamination, assign 
scores for the resident population threat and 
the nearby population threat. as specified in 
sections 5.1 and 5.2. If there is no observed 
contamination. assign the soil exposure 
pathway a score of 0. 

5.1 Resident Population Threat. Evaluate 
the resident population threat only if there is 
an area of observed contamination in one or 
more of the following locations: 

• Within the property boundary of a 
residence, school, or day care center and 
within 200 feet of the respective residence, 
school. or day care center, or 

• Within a workplace property boundary 
and within 200 feet of a workplace area, or 

• Within the boundaries of a resource 
specified in section 5:1.3.4, or 

• Within the boundaries of a terrestrial 
sensitive environment specified in section 
5.1.3.5. . 

If not. assign the ~:esident population threat 
a value of o. enter this value in Table S.:.t, and 
proceed to the nearby population threat 
(section 5.2). 

5.1.1 Likelihood of exposure. Assign a 
value of 550 to the likelihood of exposure 
factor category for the resident population 
threat if there is an area of observed · 
contamination in one or more locations listed 
in section 5.1. Enter t"is value in Table 5-1. 

5.1.2 Waste characteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination at the site (see section 5.0.1). 

5.1.2.1 Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
specified in section 2.4.1.1. Use the hazardous 
substance with the highest toxicity factor 
value to assign the value to the toxicityiactor 
for the resident population threat. Enter this 
value in Table 5-1. 

5.1.2.2 Hazardous waste quantity. Assign 
hazardous waste quantity factor value as 

specified in section 2.4.2.In estimating the 
hazardous waste quantity, use Table 5-2 and: 
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. • Consider pnly the first~ feet of depth of 
an area of observed ·contammation. except as 
specified fCir the vo1ume measure. 

• Use the vOlume measure (see section 
2.4.2.1.3) .only for those types of areas of 
observed cOntamination listed in Tier C of 
Table S.:.z. In evaluating tlu! vohime measui:e 
for these listed areas of observed 
contamination, use the full volume, not just 
the volume within the top 2 feet 
· • Use the area measure (see section 
2.4.:2.i.4), not the volume measUre; for all 
other' tYPeS ·or areas or observed . . . 
contamination. even if their volume is known. 

Enter the .. value assigned. ui-T8bte ~1. ·- . . . .. . 

• Resident individual-a person living or 
attending school or day care on a property 
with an area of observed contamination and 
whose residence; school, or day care center, 
respectively, is on or within 200 feet of the 
area of observed contamination. 

• Worker-a person working on a property 
~;th an area of observed contamination and· 
whose workplace area ls on or within 200 feet 
of the area of observed contamination. 

• Resources located on an area of · 
observed contamination. as sireemedin 
section 5.1. 

TABLE· S-2.-HAzARoous wAs-re auAH- ·· 
TITY EVALUATION EQUATIONS FOR SoiL 

ExPOSURE. PATHWAY 

- • Terrestrial sensitive envili>nments 
located on an area ofobserv'ed · · 
contamination, as specified in section 5:1: 

5.1.3.1 Resident individual. Evaluate this 
factor based on whether there is a resident 
individual, as sPecified in section 5.1.3, who 
is subject to Level ~ or Level D 
concentrations . 

Equation 

~ ·Units . for 

~~ 

A Hazardous lb c 
COnstituent 

• .. Quantity (C) - . 
H8zardoua lb W/5,000 

Waatestream 
QUanuty(W) 

Volume (V). 
yda Surface· V/2.5 

·-Impoundment. 
ganon Drums• V/5/JO 

Tanks and -~ .V/2.5. 
. Contain8rS Other 

Thail Drili'iis .. 
Area (A) . 

Lanalill' 
.. 

fP A/34,000 
Surface· ft& . A/13 
lll'lpOI.IIdment 
Surface ftl A/13 
lmpol.rldment 

. (Bwied/backfilled). 
Land treatment .. ftl AI'OO. 
-Pile• ftl A/34 
.~sOil ftit ·A/~,000 

• Do not rounctnearest integer. 
-• Convelt. 'VOlume to mass When necess&fY: 1 

. ton=2,000 pounos=1 cubic yard=4 ~=200 

~- voUn8 ~ only for Uface impound
menis containing· hazardOus Substances present as 
ltquids. Use area measures in T~er D tor dry surface 
impoundments and for bwied/backfilled surfac:;e-tm-

Fm;t, determine those areas.of observed 
contamination subject to Level I · 
concentrations and those subject to Level D 
concentrations as specified in sections_2.5.1 

. and 2.5.2.. Use the health-based benchmarks 
from Table 5-3 in determining the level of 

- contamination. Then assign a value to the 
resident individual factor as follows: 

• . -Assign a value of 50 if .there is a1least 
· one resident individual for one ~r more areas 
subject to Levell concentrations. 

• Assign a value of 45 if there is no such 
. . resident individuals, but there is at least one 

resident indiVidual for one or more areas 
subject to Level D cOncentrations. 

• Assign a· value of 0 if tJiere is no resident 
individual. 

Enter the value assigned in Table 5-1. 
5:1.3.2 Resident population. Evaluate 

resident population based on two factors: 
Level I concentrations lll)ci Level D 
concentrations. Determine which factor 
applies as specified in sections 2.5.1 and 2.5.2, 

~ ¥Oiume of drums Is~.~-. 
1 drum= 50 gallons.: . . . . 

. using the,heal~-based benchmarks fi:om 
Table 5-3. Evaluate populations-subject to 
Level I concentrations as specified in section 
5.1.3.2.1 and populations subject- to Level D 
concentrations ali specified in section 
5.!.32.2. . 

• Use .lancf ilulface -area under Pie; not sur1ace 
area of pile. · 

·5;1.2.3. 'C~lCI)ltition of waste . . 
charoc~eiistie$_ factl}r. c.ategO.zy value. . 

· Multiply the toxicity ilitd haZardous waste 
· quantity fact.or values, subject to a maXimum 
product of 1 X tqa. Based on this product. 

· a~mign a valu~ from Table. 2-:7 ·(sec;tion 2:4.3,1) 
· to the waste ch~cteristic8 factor ca~egory. 

Enter this value in Tabte ~1. 
5.1.3. i'OJ'8e.f8. EvalJiate -the·· targets factor. 

categoey tor the resident population threat 
. basea on five factOrs:' resid~t,individual, 

resident population; workerS; .resourc~. and 
terrestrial s.ensitiv.e t!llvironm~nt$. . · 

TABLE 5-3~-HEALTl+BASEo BENCH-·' 
·MARKS R>R HAzARDOUS' SUBSTANCES 
IN SoiLS 

• Screening ooncentration:fm_; amcel: 
corresponding -to that conce~trati9n that 
corresponds to the to-• individual cancer risk 
for aral expoSures. . . . . 

• ScreenbJg CO~Ctl,~tration for noneancer 
toxicological responses corresponding to. the 
Reference Dose-:(RfD) for-~ exposures. 

· In evaluating the tall!ets factor category for . 
the resident population threat count only the . Count Onl.Y th~ persons meeting the 
folio~ as targets: . . :. . . . . . . criteria for resident individual as specified in . 

section 5.1.3. In estimating the number of 
·people living on property with an area of 
observed contamination. when the estimate 
in based ·on ·ttie number of residences, 
multiply each reSidence by the average· 
number of persons per residence tor the 
county in which the residence is located, 

S.1.3.2.1 Level I concentrations. Sum the 
number of ~ident individuals subject to 
Levell concentrations and multiply this sum 
by 10. Ass~ the resulting product as the 
value for this factor. Enter this value in Table 
5-1. . . . 

5.1.3.2.2 Levell/ concentratio118. Sum the 
number of resident-individuals subject to 
Level D concentrations. Do not include those 
people aln!ady counted under the Level I 
concentrations factor~ Assign this sum as the 
value for this factor. Enter this value in-Table 
5-1. 

5.1.3.2.3 Calculation of resident 
population factor value. Sum the factor 
values for Level I concentrations and Level D 
concentrations. Assign this sum as the 
resident population factor value. Enter this 
value in Table 5-1. 

5.1.3.3 Workers. Evaluate this factor 
based on the number of workers that meet 
the section 5.1.3 criteria. Assign a value for 
these workers using Table 5-4. Enter this 
value.in Table 5-1 . 

, TABLE 5-4.-FACTOR VALUES FOR 

WORKERS 

Number of workers 

0 .... ~~··· .. -... - ..... --.. ·····------···---···---· 
1 to 100 .......... __ ....................... - ....... .. 
101 to 1.000-.............. ~ ...... - ................. . 
Greater than 1,000 .•.• ____ ...................... .. 

0 
5 
10 
15 

S.1.3.4 Resources. Evaluate the resources 
factor as follows: 

• Assign a value of 5 to the resources 
factor if one or more of the following is 
present on im area of observed 
contamination at the site: 

-Commercial.agricul~. 
-Comniercial.silviculture. · . 
-COmmercial livestock prOdUCtiOil or 

commercial livestock grazing. . · · 
. • Assign a value of 0 if-none of the above 

are present . · · . 
Enter the value assigned in Table 5-1. 
5.1.3.5 Terrestrial se118itive environments. 

Assign yalue(s) from-Table 5-5 to each 
terrestrial sensitive environment that meets 
the eligibility criteria of section 5.1.3. · 

Calculate a value (ES) for terrestrial 
sensitive environments as follows: 

where: 

n 
ES= I. ·Ss 

i=l 

. Ss= Value(s) assign~d from IaoJe -~·to 
. ..terrestrial sensiti-ve environment i.. 
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n=Number of terrestrial sensitive 
environments meeting section 5.1.3 
criteria. 

Because the pathway score based solely on 
terrestrial sensitive environments is limited 
to a maximum of60, determine the value for 
the terrestrial sensitive environments factor 
as foDows: 

TABLE 5-5.-TERRESTRIAL SENSmVE 
ENviRONMENTS RATING VALUES 

Terrestrial critical habitat • for Federal 
~ endangered or threa._ 
ened speae$·---····-·-··········-····.: ... -.. 100 

National Pane 
Design8ted Federal Wddemess 

Area 
National Monument 

Terrestrial habitat known to be used by 
Fedenlt designa1ed o; prtlpOSed 
threatened or endar1genid Species _.. 75 

National P!..ve (lemlstrial) 
National or State Terres1rial Wild-

life Refuge 
Federal land designated for pro

tection of natural ecosystems · 
Adminislratively proposed Federal 

Wilderness Area 
Terrestrial areas utiliz8d for breed

ing by large or dense aggrega-
tions of animals • ' 

Terrestrial hebllat known to be used by 
State designated endangered or 
threatened species._............................. 50 

Terrestrial habitat known to be 
used by species under ftiView as 
to its Fedlnl designated endan
gered or lhreatened status 

State llnls designated for wildlife or 
game management ..... -......................... 25 

Stale designated Nalut'aJ Areas 

Parlicular -- relatively small in 
size, important to maiNenance 
of unique biotic communities 

• Critical habitat as defined in 50 CFR 424.D2. 
b Limit to vertebrate species. 

• Multiply the values assigned to the 
resident population threat for likelihood of 
exposure (LE), waste characteristics (WC), 
and ES. Divide the product bJ 82.500. 

-If the result is 60 or less, assign the 
value ES as the terrestrial sensitive 
enviromnents factor value. 

-If the result exceeds 60, calculate a 
value EC as follows: 

EC= 
(60) (82,500) 

(LE} (WC) 

~ss1gn the value EC as the terrestrial 
sensitive environments factor value. Do not 
round this value to· the nearest interger. 

Enter the value assigned for the terrestrial 
sensitive environments factor in Table 5-1. 

5.1.3.6 Calculation of resident population 
targets factor category valufi!. Sum Jhe values 
for the resident individual. resident 
population, workers, resources. and 
terrestrial sensitive environments factors. Do 
not round to the nearest integer. Assign this 
sum as the targets f<~ctor category value for 

the resident population threat Enter this 
value in Table 5-1. 

5.1.4 Calculation of resident population 
threat score. Multiply the values for 
likelihood of exposure, waste characteristics, 
and targets for the resident population threat 
and round the product to the nearest integer. 
Assign this product as the resident 
population threat score. Enter this score in 
Table 5-1. 

5.2 Nearby population threat. Include in 
the nearby population only those individuals 
who live or attend school within a 1-mile 
travel distance of an·area of observed 
contamination at the site and who do not 
meet the criteria for resident individual as 
specffied in sectiOn 5.1.3. 

Do not consider areas of observed 
contamination that have an attractiveness/ 
accessibility factor value of 0 (see section 
5.2.1.1) in evaluating the nearby population 
threat. · -

5.2.1 Likelihood of exposure. Evaluate 
two factors for the likelihood of exposure 
factor category for the nearby population 
threat attractiveness/accessibility and area 
of contamination. 

5.2.1.1. Attractiveness/accessibility. 
Assign a value for attractiveness/ 
accessibility from Table 5-3 to each area of 
observed contamination. excluding any land 
used for residences. Select the highest value 
assigned to the areas evaluated and use it as 

· the value for the attractiveness/ accessibility 
factor. Enter this value in Table 5-1. 

5.2.1.2 Area of contamination. Evaluate 
area of contamination based on the total area 
of the areas of observed contamination at the 
site. Count only the area(s) that meet the 
criteria in section s.G.l and that receive an 
attractiveness/accessibility value greater 
than 0. Assign a value to this factor from 
Table 5-7. Enter this value iD Table 5-1. 

TABLE 5-6.-ATTRACTIVENESS/ 

ACCES$1BIUTY VALUES 

Designated recreational area ...................... 1 00 
Regularly used for public recreation (fOf 

example, fiShing. hiking, softball) ....... -.. 75 
Accessible and urique recreational area 

!for example, vacant lots In urban 
area)........................................................... 75 

Moderately accessible (may have some 
access improvements-tor example, 
gravel road). wiltl 5011118 pubic recrea-
tion use..·-·--·--.... ·-·---.......... -. 50 
~ accessible (for exarl1f)le. ex· 

tremely rurill area with no road im
provement), with some public recrea-
tion use .......... : ....................................... -.. 25 

Accessibte, with no Pldc r8creation 
use ... ---·-----.. -·------'---- 10 

Surrounded by maintained fence or 
combination of lllllintained fence and 
natural barriers .................................. _...... 5 

Physically Inaccessible to pubic. wfth no 
evidence of public recreation use .... -. 0 

TABLE S.:.7.-AREA OF CoNTAMINATION 

FACTOR VALUES 

Total area of the areas of observed Assqled 
· conlafllination (square teet) value 

Less than Of equal to 5,000-... -.............. 5 
Greater than 5,000 to 125,000 -··--··-· 20 
Greater than 125,000 to 250,000 .. -.......... 40 
Greater than 250.000 to 375.000-----· 60 
Greater than 375,000 to 500,000 ............ _ 80 
Greater than 500,000 ............. - ............... -... tOO 

5.2.1.3 Likelihood of exposure factor 
category value. Assign a value from Table 
5-8 to Jhe likelihood of exposure factor 
category, based on the values assigned to the 
attractiveness/accessibility and area of 
contamination factors. Enter this value in 
Table 5-1. 

TABLE 5-8.-NEARBY POPULATION l.JKELI
HOOD OF ExPOSURE FACTOR VALUES 

Area of Attractiveness/accessibility 

contamination factor 1--~---.fa~ctor--.-vakie--.-.,-..,.. 
value 100 75 50 25 10 5 0 

100 .............. --······ ........ 500 500 375 250 125 50 0 
80 ................ - ............. 500 375 250 125 50 25 0 
60 ........................... - .. 375 250 125 50 25 5 0 
40 ................................ 250 125 50 25 5 5 0 
20 ...... _, ..... - .... - ........ 125 50 25 5 5 5 0 
5 .................. -........... 50 25 5 5 5 5 0 

5.2.2 Waste characteristics. Evaluate 
waste characteristics based on two factors: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination (see section 5.0.1) at areas that 
can be assigned an attractiveness/ 
accessibility factor value greater than 0. 

5.2.2.1 Toxicity. Assign a toxicity factor 
value as specified in section 2.4.1.1 to each 
hazardous substance meeting the criteria in 
section S.U Use the hazardous substance , 
with the highest toxicity factor value to 
assign the value to the toxicity factor for the 
nearby population threat Enter this value in 
Table~1. 

5.2.2.2 Hazardous waste quantity. Assign 
a value to the hazardous waste quantity 
factor as specified in section 5.1.2.2. except 
consider only those areas of observed 
contamination that can be assigned an 
attractiveness i accessibility factor value 
greater than 0. Enter the value assigned in 
Table 5-1. 

5.Z.2.3 Calculation of waste 
characteristics factJJr category value. 
Multiply the toxicity and hazardous waste 
quantity factor values, subject to a maximum 
product of1X10 1 • Based on this product, 
assign a value from Table Z..1 (section Z.4.3 .. 1) 
to the waste characteristics factor category. 
Enter this value in Table 5-1. 

5.Z.3 Targets. Evaluate the targets factory 
category for the nearby population threat 
based on two factors: nearby individual and 
population within a 1-mile travel distance 
!rom the site. ' 

5.2.3.1 Nearby individual. If one or mor 
persons meet the section 5.1.3 criteria for u 
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resident individual. assign this factor a value 
of 0. Enter this value in Table 5-1. 

If no person meets the criteria for a 
resident individual determine the shortest 
travel distance from the site to any residence 
or school. In determining the travel distance. 
measure the shortest overland distance an 
indWiduai would travel from. a residence or 
school to the nearest area of observed 
contamination for the site with an 
attractiveness/ accessibility factor value 
greater than 0. If there are no natural barriers 
to travel. measure the travel distance as the 
shortest straight-line distance frQm the . 
residence or school to the area ·or observed 
contaminatiOn. If natul'al barriers .e:idst-ffor 
example, a ri¥eri. IIMlasui'e the trnel distance 
as the shortest:straight-line distance from the 
residence or school to the nearest crossing 
point and from there as the shortest straight
line distance to the area of-observed 
contammation. Based on the shortest travel 
distance. assign a value from Table 5-9 to the 
nearest individual factor. Enter this value in 
Tables-1: · · · · · 

TABLE 5-9.-NEARBY INDIVIDUAL FACTOR 
VALUES 

Travel distance for nearby individual Assigned 
(miles) value 

Greater than 0 to '>'•-·--···-··················-· 1• 
Greater than 14 to 1-··--····-··-·······-···-··· o 

• Assign a value of o if one 01 more persons meet · 
the section 5.1.3 criteria for resident individual. · 

5.2.3.2 Population within 1 mile. 
Determine the )iopulation within each travel 
distance category of Table >:J.O. C<!unt. . 
residents and students who attend school 
within this travel distance. Do not Include 
those people already coiinted in the resident 
population threal Determine travel distances 
as specified in section 5.2.3.1. 

In estimating residential population. when 
the estimate is based on the number of 
residences. multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. .. 

Based on the number of people included 
within a travel distance category, assign a 
distance-weighted population value for that 
travel distance from Table 5-10. 

Calculate the value for the population 
within 1 mile factor (PN] as follows: 

1 3 
PN=- :I W 

10 i=1 
where:· 
W1=Distance-weighted population value 

from Table 5-10 for travel distance 
category!. 

If PN is less than 1, do not round it tO the 
nearest integer; if PN is .1 or more, round to. . 
the nearest integer. Enter this value in Table 
5-1. . ; 

5.2;3.3 Calculation of nearby popuiation 
targets factor category value. Sum the values 
for the nearby indi1.idual factor and the 
population within 1 mile factor. Do not round 
this swil to the nearest integer. Assign this 
sum as· the targets factor category ·value for 
the·nearby population threat Enter this value 
in Table· 5-1. 

~TAStE 5-10.-0ISTANCE-WEJGHTED POPULATION VAlUES FOR NEARBY PoPuLATION THREAT • 

., 
Number of people within the travel distance calegoty 

Travel dis~c& '?3tegoiy (miles) 31 to .10f to .301 to 1;001 to 3,001 to 10,001 .30,001 100,001 . 300.001 
-() 1 tO 10 Hto30 ·to to .to to 100 300 1,000. 3,000 10,000 30.,000 100.000 300,000 1.000,000 

=== ~.~'t:::~::::::::~::::::~=~: 0 0.1 0.4 1.0 4 13 41 130 408 1,303' 4,081 13,034 
0 0.05 02 0.7 2 7 20 65 204 652 2.041 6,517 

_Greater ll:lan '>2 ·to i _: . .::.·-···---···--·-· · 0 0.02 0.1 0.3 1 3 10 33 102 326 1,020 ' 3,258• 

• Round the number of people present within a travel distance cateQOIY to nearest integer. Do not round the assigned distance-weighted population value to 
nearest integer. . 

.5.2.4 Calculation of nearby population 
threal score. Multiply the va~es for 
likelihood of exposure, waste .ctlaracteristics, 
.and targets for the nearby popillation threat, 
.and round the product to the. neare~ integer. 
Assign..this product as-the ilearby population 
threat scare; Enter this score in Table 5-1. 

5.3 . Caleulation of soil exposure pathway 
scare: Sum the.relrident population threat 

· score .and the nearby population threat score. 
and divide the sum by 82,500, Assign the 
resulting value. subject to a maximum of .100. 
as the soil exposure pathway score {S.). Enter 
this score in Table. 5-1. 

6;0 Air Migration Pathway 
Evaluate the air migration pathway based 

on three. factor categories: likelihood of 
release, waste characteristics. and targets . 
FigUre' .&-1 indicates the factors in.cluded 
within each factor Category. 

Determine the air migration pathway score 
{S.) in·terms of the factor category values as 
follows: · · 

S.= 

where: 

(LR}(WC)(T) 

SF 

LR=Likelihood of release factor category 
value. 

WC= Waste characteristics factor category 
value. ·· · · 

T=Targets factQrcategory value. 
SF=Scaling factor. 

Table ~1 outlines the specific calculation. 
procedure. 
BILLING COOE ~ 



Likelihood of Release (LR) 

Observed Release 
or 

Potential to Release 
• Gas Potential to Release 

- Gas Containment 
Gas Source Type 

- Gas Migration 
·Potential 

• Particulate Potential to 
Release 
- Particulate 

Containment 
- Particulate Source 

Type 
- Particulate 

Migration ~otential 

BILLING CODE 1580-50-C 

Yaste Characterietics (YC) 

Toxicity/Mobility 
• Toxicity 

.. Chronic 
• Carcinogenic 
• Acute · 

• Mobility 
X • Gaseous Mobility · 

.. Particulate Mobility 
Ha~ardous·Waste Quantity 
• Hazardous Constituent 

Quantity 
• Hazardous Wastestream 

Quantity 
• Volume 
• Area 

FIGURE 6-1 

TargetS (T) 

Ne•re•t Individual 
.Population 
• Level I Concentrations 
• Level It Concentrations 
• Potential Contamination 
Resources . 

X Sensitive Environments 
• Actual Contamination 
• Potential Co~tamination 

OVERVIEW OF AIR MIGRATION PATHWAY 
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TABLE ~1.-AIR MIGRATION PATHWAY ScoRESHEET 

Factor categories and factors Maximum Value 
value assigned 

Likelihood of Release , 
550 1. Obsetvlid Release ........................................................................................................ -····-~···-··········-.,-······-·-······-·····-·-··-·--···'"·-·---· 

2. Potential to Release: 
·2a Gas Potential to Release ............. -·-·-····-·-··-·-···-----··-·-----·· --·--·-·--··-- 500 
2b. Particulate Potential to Release ......... - .... -·--···-·-··-·······--· .. ·····-··---.. ······-······· .......... - ... - ............ - •.....• _ ............................. . 500 
2c. Potential to Release (tligher cf lines 2a and 2b) _____ .;. ________________ .. ,_ ............... - ............................. . 500 

3. likelihood of. Release (higher of lines t and 2c) ----·-··---··-·-···--·----·-·-·-·---···-"'····"'···---······ 550 --"--
Waste ctlaracteri&tlc 

4. Toxicity/Mobility ____________ ....;· .. --·-----.......... - ............. - .......... - .................. -.-........... , ... .. fa) 
5. Hazardous Wasle Quantity----·-------··------·---··---·· ...................... - .......... _ ............ . (a) 

6. Waste Characteristics----------------------··-···--··-·· ...... - .. _-·------·-·-···-··--- 100 
Targeta 

7. Nearest lndividuaJ _______________________ ....................... - ........ _ ........................................ .. 50 
8. Population: 

Cb) 
lb) 

8a. Levell Concentrations -··---·-·--·-·-·-·----·---·---· .. ·•··· .. ···-···'"""'"-"'"'"'""-
8b. Level II Concentrations--·-........... -.-....................... - ................................... - ........................ _ ........ _ ............................ - .................. . 

. 8c. Potential Contaminalion -------···-"'·"'··--·· .................... _ ....................... ., .......... . fb) 
8d. POpulation (lines 8a+8b+8c} ·-----.. --···-·-·-.. ··--···-···-.. -·--"'··-··--· .. -·-.... . ill) 

9. Resources- ~----·-·---·--·--··--·-·'"""'""---·---·· .. ·····-······--·---·-- 5 
10. 5ensi1ive Environments 

(c) 
(c) 

,oa_ Actual Contamination-. --·--·-----·--·-----·-······--······-··-·--·········---·· .. ··-···· 
10b. Potential Contamination ........................... : ..................................... ___ ......................... ~ ........................... - ................................. _ .. _ .. 

. 10c. Sensitive En¥irocvnenls (lineS 104+ 10bl------·-----------···-··--·-·-·--·-·-·'·· .. -·--··-····-··-········-·· (c) -
11. Targets (lineS 7+8d+9+10c) . ---.... -·--·-··-----··-··--···-· .. ···--··-························ .. -····-·· lb) 

Air lollgrallon Palbway Score 
12. Pathway Score (SJ [(lines 3 x 6x 1 f)/82,5001 • .................................................................. :-···· ............................................ ~ .............. ~ ...... .. 100, 

• Maximum value applies to waste dtaracleristics category. 
• Maximum value not applicable. 
• No SpecifiC maximum value applies to tsctor. Howe'ler, pathway 5COI"e based solely on sensitive· environments is 5mited tO maXimum cf 60. 
• Do not round to nearest integer. . 

6..1 Lilullihood ofReleOJJ& Evaluate the 
likelihood of release factor category in tenns 
of ail observed release factor or a potential to 
release factor. 

6.1.1 Observed release. Establish an 
observed release to the atmOsphere by 
demonstrating that the site has :released a 
hazardous substance to the atmosphere. Base 
this demODStration on either: 

ambient hazardous substaooe(s} has 
increased significantly above the background 
concentration for the site (see section .2.3). 
Some portion of the significant inerease must 
be attn'butable to the·site to establish the 
observed release. 

highest potential to releeae value (either gas 
·or par&Wate) Calculated for the sources · 
evaluated and assign that value as the site 
potential to release factor value as specified 
below. 

• Direct observation-a material (for 
eJ..amp)e. particulate matter) that c:ontains 
one or more hazardous substances lias been 
seen entering the atmosphere directly. When 
evidence supports the inference of a release 
of a material that oontains one or mon! 
hazardouS substances by the site to the -
atmosphere, demonstrated adverse effects 
accumulated with that release may be used 
to establish an observed release. 

• Chemical analysi&-811 arialysis of air 
samples indicates that the concentration-of 

If an observed release can be established. 
assign an observed release factor value of 
550, enter this value in Table ~1. and 
proceed to section 6.1.3. If an observed 
release cannot be established. assign an 
observed release factor value of 0. enter this 
vaiue in Table ~1. and proceed to section 
6.1.2. 

6.1.2 Potential to release. Evaluate · 
potential-to release only if an observed 
release cannot be established. Determine the 
potential to release factor value for the site 
by separately evaluatin3 the pa potential to 
release and the particulate potential to 
release for each source at the site. Select the 

6.1.2.1 Gas potentiel to release. Evaluate 
gas potential to release for tbose sources that 
contain gaseous .hazardous substances-that 
is, those hazardous substances with a vapor 
pressure greater .than or equal to to-• torr. 

Evaluate gas potential to release for each 
source based on three factors: gas 
containment. gas source type, and gas 
migration potential. Calculate the gas 
potential to release value as illustrated in 
Table ~.2. Combine sources with similar 
characteristics into a single source in' 
evaluating the gas potential to release 
factors. 

TABLE 6-2.-GAS POTENTIAL TO RELEASE EVALUATION 

Source Source type • I 
Gas containment 

factor value • 
Gas source t1P8 I Gas migration 
·--- ·-···-. potenllal factoc: """'""........, value• 

Gas Potential to Release Factor (Select the Highest Gas Source V aiue) 

• Enter a Source Type listed in Table 6-4. 
• Enter Gas Containment Factor Value from section € f .2.1.1. 
• Enter Gas Source Type Factor Value from section 6.1.2.1.2. 
• Enter Gas Mignltion Potential Factor Value from sectlon 6.1.2.1.3. 

Sum 
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6.1.2.1.1 Gas containment. Assign each 
source a value from Table ~3 for gas 
containment Use the lowest value from 

Table 6-3 that applies to the source, except: 
assign a value of 10 if there is evidence of 

biogas release or if there is an active fire 
within the source. 

TABLE 6-3.-GAS CoNTAINMENT FACTOR VALUES 

Gas containment description Assigned 
value 

==~~~~:;:~:~:?::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::: 
10 
10. 
10. 

Gas collection/treatment system functioning, regularly inspected, maintained, and comPletely covering source ·-···············-·····-·-······-··············-····················· 0 
7 
0 

Source substantially SUtrounded by engineering windbreak and no other containment specifiCally described in this table applies .............................................. . 
Source coverl!(l with essentially impermeable, regularly inspected, maintained cov« ...................... _ ...................... -······--···· ....................................................... . 
Uncontaminated soil COVfK > 3 feet . 

• Source substantially vegetated with little eXposed soil •••.. - ................. : .......................................................................... - ............................................................... . 0 
3 
7 

• Source lightly vegetated with much 8lq)OSed soil-·····-................ "······ .. ·················· .. ·········· ......................................................................................................... . 
• Source substantially devoid of vegetation ............. - ............................................................................................... - ........................................................................ . 

Uncontaminated soil Cover ~·1 toot and ~ 3 feet 
• Source heavily vegetated with essentially no exposed soil ....................................... - ................................... ---··-·········-······ .................................................... . 

-Cover sOil type resistant to gas migration • ....................................................................................................................... -···-···-·············································-···j 
-Cover SOil type not resistant to gas migration • or unknown ......................................................... - ................. --··············-·········--·-·········-··-···-······ .. ·•••·•··• 

• Source substantially vegetated. with little exposed soil and cover soil type resistant to· gas migration • ................................................................................... . 
u~;d·;;u·;;;;;;-<1.~t-···-·······-·····--···· ..................................................................................................... - .. ..,. ................................................................. .. 

3 
7 
7 
10 

• Source heavily vegetated with essentially no exposed soil and cover soil type resistant to gas migration • - ........................................................................ . 7 
10 
7 

• Other ................. ·---·····-············-················ .. ·• .. ···· .. ··-·-···········-··--··--··············· .. ······················-·······-···· ..................................................................................... . 
Totally or partially enclosed within structurally intact building and no other containment specifically described in this table applies .................................. _ ...... . 
Source consists solely of intact, sealed containers: · 

• Totally protected irom weather by regularly inspected, maintained cover ....................................................................... - ............................................................ . 0 
3 • Other ................................ - ............................................................................................ :: .......................................... --. ..................................... - .............................. . 

• This value must be used if applicable. . 
• Consider moist fine-grained and saturated coarse-grained soils ~stant to gas migration. Consider all other soils nonresistant 

6.1.2.L2 Gas source type. Assign a value 
for gtis source type to each source as follows: 

• Determine if the source meets the 
minimum size requirement based on the 
source hazardous waste quantity value (see 
section 2.4.2.1.5). If the source receives a 
source hazardous waste quantity value of 0.5 
or more, consider the source to meet the 
minimum size requirement 

• If the source meets the minimum size 
requirement. assign it a value from Table 6-4 
for gas source type. 

• If the source does not meet the minimum 
size requirement, assign it a value of 0 for gas 
source type. 

If no source at the site meets the minimum 
size requirement. assign each source at the 
site a value from Table 6-4 for gas source 
type .. 

TABLE 6-4.-SouRCE TYPE FACTOR 
VALUES 

Source type 

Assigned 
value 

Partie
Gas . ulate 

Active fire area.--............................. 14 30 
Bum pit................................................... 19 22 
Containers or tanks (buried/below

ground): 
• Evidence of biogas releasa ......... 33 22 
• No evicience of biogas release ... 11 22 

Containers or tanks. not elsewhere 
specified.............................................. 28 14 

Contaminated soil (excluding land 
treatment)........................................... 19 22 

Landfarm/land treatment...................... 28 22 

TABLE 6-4.'-SoURCE TYPE FACTOR 

VALUE8-Concluded 

Source type 

Gas Partic
ulate 

LandfiA: 
• Evidence of biogas release ......... 33 22 
• No evidence of biogas release .. 11 22 

Pile: 
• Tailings pile .. ..;................................ 6 28 
• Scrap metal or junk Pile ............... 6 17 

• Trash pile ·-·-···-····-···-·····-........ 6 6 
• Chemical waste pillt_.................. 11 28 
• Other waste piles··-····-···............ 17 28 

&wfaoe impoundments (buried/ 
backfilled): 
• Evidence of biogas release ......... 33 22 
• No evidence of biogas release .• 11 22 

Surface impoundment (not buried/ 
backfilled): . 
• Dry .............. -................................ 19 22 
• Other .......... -................................. 28 0 

Other types of sources. not else-
where specified ...... -........................ 0 0 

6.1.2.1.3 · Gas migration potential. Evaluate 
this factor for each source as follows: 

• Assign a value for gas migration 
potential to each of the gaseous hazardous 
substances associated with the source (see 
section 2.2.2) as follows: 

-Assign values from Table ~ for vapor 
pressure and Henry's constant to each 
hazardous substance. If Henry's 
constant cannot be determined for a 
hazardous substance. assign that 
hazardous substance a value of 2 for 
the Henry's constant component 

-sum the two values assigned to the 
hazardous substance. 

-Based on this sum. assign the hazardous 
substance a value from Table 6-6 for 
gas migration potentiaL 

• Assign a value for gas migration 
potential to each source as follows: 

-Select three hazardous substances 
assOciated with the source: . 

--If more than three gaseous hazardous 
substances can be associated with 

. the source, select three tqat have 
the highest gas migration potential 
values. 

--If fewer than three gaseous 
hazardous substances can be 
associated with a source, select all 
of them. 

-Average the gas migration potential 
values assigned to the selected 
hazardous substances. 

-Based on this average value, assign the 
source a gas migration potential value 
from Table !)-7. 

TABLE 6-5.-VALUES FOR VAPOR 
PRESSURE AND HENRY'S CoNSTANT 

Vapor pressure (Torr) 

Greater than 10 ......................................... . 
Great« than 1o-• to 10 ............................ . 
1o-• to 10-• ................................................ . 
Less than 1 o· • ............................................ . 

Henry's constant (atm-m•tmol) 

Greater than 1o-• ...................................... . 
Great« than 1o-•to 10-• ......................... . 
1o-• to 10-• ................................................ . 
Less than ·1o-• ........................................... . 

3 
2 
1 
0 

Assigned 
value 

3 
2 
1 
0 
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TABLE 6-6.---:GAS MIGRATION POTENTIAL - TABLE ~7.-GAS MIGRATION PoTEN'flAL 
VALUES FOR A HAZARDOUS SUBSTANCE VALUES FOR THE SoURCE-Concluded 

St:m of V"dlues for vapor pressure and I 
Henry's constant 

Assigned 
va!ue 

0 
6 
11 
17 

TABLE ~7.-GAS MIGRATION POTENTIAL 
VALUES FOR THE SoURCE 

Average of gas migration Potemial 
values for three hazardous 

substances • 

0 to.< 3 ................................... -'-------·---· 
3 to ·< 8 .................................... __________ __ 

Assigned 
value 

0 
6 

Average of gas migration potential ,.~~........,. 
values for three hazardous ?ue-

S'.Jbstances • 

e to< 14 .................................................... 11 
14 to 17 ........ ,............................................. 17 

• If fewer than three hazardous substances can be 
associated with the source, compule the average 
based.only on those hazardous substances that can 
be associa!ec!· 

6.1.2.1.4 CalculaJion of gas potential to 
release value. Determine the gas potential to 
release value for each source u illustrated in 
Table &-2. For each source, sum the gas 
source type factor value and gas migration 
potential factor value and multiply this sum 
by the gas containment factor value. Select 
the-highest product calculated for the SOUrceS 

evaluared and assign it as the gas potential to 
release value. for the site. Enter this value in 
Table &-1. 

6.1.2.2 Particulate potential tc release. 
Evaluate particulate potential to release for 

those sources that contain particulate 
hazardous substances-t.iat is. those 
hazardous substances with a vapor pressure 
less than or equal to lo-• torr. 

Evaluate particulate potential to release for 
each source based on three factors: 
particulate containment, particulate source 
type, and particulate migration potentiaL 

. Calcuiate the particulate potential to release 
value as illustrated in. Table 6-8. Combine 

. sources with similar characteristics into a 

. single source in evaluating the particulate 
potential to release factors. 

6.1.2.2.1 Particulate containment Assign 
each source a value from Table 6-9 for 
particulate containment. Use the lowest value 
from Table 6-9 that applies to the source. 

6.1.2.2.2 Particulate source type. Assign a 
value for particulate source type to each 
source in the same manner as specified for 
gas sourcea in section 6.1.2.1.2. 

6.1.2.2.3 Particulate migration potential. 
Based on the site location, a~sign a value 
from Figure &-2 for particulate migration 
potential. Assign this same value to each 
source at the site. 

TABLE 6-8.-PARTICULATE POTENTIAL TO RELEASE EVALUATION 

Source type • containment factO!' ...., a e.,,..... migration potential Sum Particulate source Particulate l .,_rticul. t ....,. Particulate 
value • . factO!' value • . - factor value • value 

Particulate Potential to Release Factor Value:(Selact Highest Particulate Source Value) 

• Enter a Source TYPE!_ listed in Table 6-4. 
• Enter Pa:1iculate Containment Factor Value from section 6.1.2.2.1. 

· • Enter Particulate Source Type Factor Value from s8ction 6.1.2.2.2. 
·• Enter Particulate Migration Potential Factor Value from section 6.1.2.2.3. 

TABLE 6-9.-PARTICULATE CoNTAINMENT FACTOR VALUES 

Particulate containment description 

All.situations except those specifically-listed below--···--·····-··-··--······---··--·--·---·······-····-----····-··--··---···-··--··-·---·-··--····--····--·····----·····-·--···-----··--· 
Source contains only particulate hazardous IUbstances totally covered by liquids .................. .:.. .............................. - .. ...; ..... _ ...... _ ................. ---·-·-·· 
Source .substantially surrounded by engineer«! windbr• end no other contaiMlent specifiCally described in thi& table applies ··-···---·--··---···-
Sou'ce covered with essantially impermeable, regularty inSpected, maintained cover __ ..................... _ ..... - ................. -·····--··-······-··----····---····--··-----· 
L' 'COntaminated soil cover > 3 feet · 

• Source substantially vegetated wilh little 01' no exposed soil----·-·-----···-····-·····--··--··-······-········.;-··----··--··--·-····-·-···-·····--···-·---·-·--·--····-······ 
• Source lightly vegetated with much exposed soil.·-···-------·--···---·--···-··-·--··--·---···--····-····--·-·-·-··-·····-------·--··-·········--····---··-----· 
• Source substantially devoid of vegetation ................ -·--·····-·-··-··-·····-···-·-·····---···-···-·-····-··--··-·-·--··-···--·-·-····--··-··-········----··-··-··-···-···-·-··· 

Uncontaminated soil cover ~ 1 foot and s 3 feet 
• Source heavily vegetated with essentially no exposed soil: 

-Cover soil type resistant to gas. migration • ··-··------·--·····--·------··-·--·······--··--···-·--.................................... - ... - ....................................................................... .. 
-Cover soil type not resistant to gas migration • or unknown-·--·······--·----··-·-···:·---··------·---·-····-··-·---·····--·-·-··-···---····--·------···---·-'-·-· 

• Sou'ce substantially vegetated with little exposed soil and cover soil type resistant to gas migration • ......................... - ...................................................... .. 
• Other ............................................. _ ........ - ........ _ ................ _ .......................... - ... - .............. --·-··-·-···-·····---····--··-···-·-·--··-·-·-······-··········-·······--·--··--·· 

Uncontaminated soil cover < 1 foot: · 

• Source heavily vegetated with essentiaUy no exposed soil and cover soil type resistant to gas migration • ·--··-··-·-······---·····--··-···-·--·-··--···--------·----· 
• Other ............. - ............ : ..................................... : ........ ~ ............ _ ............................................................. - ............................... - ........................................................... . 

Totally or partially enclosed within structurally intact building and no other containment specifically described in this table ~--·· ...................................... . 
Sou'ce consists solely of containers: 

• All containers contain only liquids ..................................................... - ....................................................... -'-······--·--·-···-·····-·--·--·-·····---·····--···--···-····--··-·----···· 
• All containers intact, sealed, and tetany protected from weather. by regularly inspected, maintained cover ................................. '-················----········-· .. ····--·· 
• All containers .intact and sealed·-···-·-·-·----·-···-············-···--·------··--; .................................... ----····--··-·---·-·--·--··--··-··..; ................... _. ___ .......... - •.••• 
• Other .................................. - .............................................................. -··-···-··-·-----·,···-··---·------··-·----·····-···---·----···-·-----··----··-··--·······--··········---·--····--··· 

• Consider moist line-grained and saturated C081'S81rained soils resistant to ga5 inigration. Consider aA other soils nonresistant 

.!LUNG CODE 6560-50-11 

Assigned 
value • 

10 
0 
7 
0 

0 
3 
7 

3 
7 
7 
10 

7 
10 

'7 

0 
0 
3 
10 
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FIGURE 6-2.-PARTICULATE MIGRATION 
POTENTIAL FACTOR VALUEs-t'....oNCLUDED 

location' 

Hawaiian IslandS 
Hilo, Hawai: .• ~ .. ·-·'····~-·····:. .• :-•..•....... 
Honolulu, Oahu .. ~···~ .. ~-~~~~~ .. -··-··· 

5:~~~~~~~~~~~~~~~~~~~ 
Pacific Islands 

Guam._ ............... ~·····-······ .. ··········-··-·· 
Johnston Island.. ................. ---··:.. .... . 
Koror_lsland.~ .. .: •• , .............. - ............ .. 
-Kwajalein lsland .. ~ ......... _···~--·-
Mujuro, Marshall Islands·~·····-.......... . 
Pago Pago, American Samoa.~:·--
Poriilpe -ISland·-~··-.. ~··-,---·-·· 

· Truk, C8roline Islands ..................... ;: .. 
Wake Island .......... ~ •. ~ ........... ~ .... - ..... .. 
yap Island ............................................. . 

Alaska. -
Anchorage .......... - ........... ~ ......... ~ .. ~---
Annette ........ -:.: ............... -~ .... ·-·-· 
Barrow .• -: ......... _: ........ - ....... .:.-.. :.-
Barter Island .... ~ ..... ~ .... -~----· .. ·'·-.... 
Selhei ........ ~---··--·-·~· .. ·-·-·····--·-·-
BettleS .............. - .............. - ... - .. ·--
Elig Oelta ··~--~-........................... -.~~:. 
Cold Say·---····-·---····-...... ;. ..... ~ ... .. 
'Fairbanks .................. _ ........................ .. 
Gulkana ......... ~ .......... :.. ... _.: ... _ ... .;.. .. 

- 1-k:Nner ......... - ...... ~ .......... _ .. __ ....... ~·· 
Juneau ...... - ... ---··----·~-~-~·-·· .. "'-~ 
King Salmon.~ ......... ~ .. :..-........... .: ..... .. 
Kodiak·-·-~·; ........ .:.~-.. ·~·· .... ···-·~-
Kutzebue .............. - ............ - ...... ~ ...... .. 
McGrath ............... - ................. ~ ......... .. 
Nome ........ - ............. _ ....... - ..... -.; .. ;. .. 
St. Paul'ls!and .......... --··-~--~ ........ ~.-
Talkeetna~-·-....... ~ .... ~------.. ~-~-··-· 
Unalakleet ......... ~···-·~--··: .. :..~ .. ···~· 
V&ldez .... ~ •• : ........................ :~.~..;. .. _ .. .. 
Yakutat .... ; ..... ~~~·-···· ............... _, __ 

American V.-gin Islands 
St Croix·--....... _ ................ __ , ..... :.:. 
St John...~ ..... - ............ - ......... -~ ....... :. 
St. Thomas~-.............. - ......... : .. - ... : ... 

Puerto RiCo Arecibo:-...... - ............... ________ _ 
Coloso_ ........ ~--··· .. - ...... .: ..... _ .. _~ 
Fajardc).-.~~--........ - ......... - ............ . 

-Humacao ....... ~ .................................... .. 
-lsabela Station ............................. ~ .... ~. 
Ponce·-·~ .............. ~···~·-·· .. ···~·---··· 

. San Juan--~·: ............ _ ... ~-....... - •. -

0 
17 
17 
17 
11 
17 

6 
17 
0 
6 
0 
0 
0 
o-
17 
0 

17 
o· 
17-
17 
17 
.H. 
17 
6 
17 
17 
11 
0 

11 
0 
17 
17 
11 
11 
6 
17 
0 
0 

17 
11 
11 

6 
6 
11 
6 
11 
17 
11 

:For site locations not on Figure 6-2. and for 
site locations near the boundary points on 
rlgilre 6-2. assign a viilue ·as follows. First. 
calculate a Thomthwaite P-E index using the 
following equation: · 

l.2 
. 'pE = I: ll.S [P1 / (T1-l.O)] 10/st 

.. 1~L ·. 

. wnere: 
· · PE=Tbomthwaite P-E index.·. 

P;=Mean monthly precipitation for month i, · 
· in inches. 

T,=Mean.monthly temperature .for month i, 
in degrees Fahrenheit; for any month. · . 
having a mean monthly 'temperature less 
than 28.4 "F. use 28.4 "F. · . . . · 

Based on the calcblated Thomthwaite P-E 
index. assign ·a-source particu1ate liligraticm 
potential value to the site from, lable li-tO; . 
Assign -this same value toea~ soim:e.atthe. -. 
~& . -

TABLE 6-10.-PARTICULATE MIGRATION
PoTENTIAL VALUES- .. 

Thom1hwaite P-E Index . ~ 

Greater thali 150 ...... - ... ~ .......... :.. ...... ~....... 0 
85 to 150 ___ . .:;_ ..... ~ .................... ~--~· .. ··---· 6 
50 10 less- than 85 _ ................... ~ ..... :. .. ;.... '11 
Less 1l1llfl SQ ......... _. ....... _ ............ _.............. 17 

. . s:1.2.'2.4 CQJculation of partictlli!te -
potentialto release value: Determine the· 
particulate potential to release value for each 
source as illustrated in Table 6-3. For each 

. source, sum its Particulate source type factor 
value and particulate Diigration potential 

.. fador value arid multiply this suni by its 
particulate containment factor value. Select 
the highest product calculated for the sources 
evaluated and Qsign it as the particulate 
potential to release value for the site. Enter 
the value in Table 6-1. 

6.i.2.3 _ Calculation of potential to release 
factOr vahle for the site. Select the higher of · 
the gas potential to release value assigned in 
section 6.1.2;1.4 and the ))articUI:a;e potential' . 
to release value assigned in section 6.1.2.2.4. 
Assign the value selected as the' site potential 
to release factor value. Enter this value in 
Table6-1. 

11.1.3 .· Calculation of likelihoOd of release 
factor category value. If an obserV-ed release 
is established, assign the observed release 
. factor value of 550 as the likelihoOd of release 
factor category value. Othilrwiie. aslign'tbe 
site potential to release factor value as. the 
likelihood of release factor category value. 
Enter the value in Table 6-1. · · 

6.2 Waste Characteristics. Evaluate the 
waste characteristics factor category based 
on two factors: toxicity /mobility and · 
hazardous waste quantity. Evaluate only 
those-hazardous substances available to 
migrate ri-om the sources at the site to the 
atmosphere. Such hazardous iubstances 
include: 

• Hazardouti substances that meet-the· 
criteria for an otiser.ved release to the · 
atmosphere. 

• -All. gaseous hazardous substances 
-associated with a &Ource that hM a gas . 
containment factt;)l' value greater tlian 0 (see. 
section _2.2.2, 2.2.3, and 6.1.2.1.1,). _ 

• All particulate hazardous substances 
associated with a source that bas ·a- · 
particulate containnient factor value greater 
than il (see section 2.2.2, 2.2.3, and. 6.1.2.2.1) .. 

6.2.1 Toxicity /mobility. For eacl:l · · 
hazardous substance, assign a toxicity faCtor . 
· value. a mobility factor value. an~ a 
-combined toxiCity/mobility factc)r.value as .. 
specified below. Select the toxicity/mobility 

·factor .value for the air migration pathway as 
specified in section 6.2.1.3.-

.6.2.1.1-- ·.Toxicity. Assign~ toxicity factor· 
value to each hazardous substance as 
specified in Section 2.4.1.1 .. 

6.2.1.2. Mobility. Assign a mobility factor 
value-to each hazardous substance as · 
foliows: 

• Gaseous hazardous substance. 
-Assign a mobility factor value of 1 to 

each gaseolis hazardous substance 
that meets.the criteria for an observed 
release to the atmosphere. · · 

-Assign a mobility factor value from . 
Table 6-11, based on vapor pressure, 
to each gaseous hazardous substance 

. that does not meet the criteria for an 
observed release. · 

• Particulate hazardous substance. · 
-Assign a mobility factor value of 0.02 to 

each particulate hazardous substa.Iice 
that meets the criteria for an observed 

. release to the atmosphere. 
-Assign. a mobility factor value from 

F'tgUre 6-3. based on the site's location, 
to each particulate hazardous 
substance that does not meet the 
criferiafor im observed release. · 
(Assign all such particulate hazardous 
substances this same value.) · 

;...por site lacations not on F'tgUre 6-3 arid 
for site locations near the boundary 
PointS on Figure 6-3. assign a mobility 
factor V.lue to each particulate 

· hazardous substance that does not 
meet the criteria for an obServed 

• release ~s follows: 
-Calculate a value M: 

M=0.0182 (U.3/[PE)2). 
where: 
U=Mean average annual wind 

· · speed (meters per second). 
PE=Thomthwaite P-E index from 

section 6.1.2.2.3. · 
-Based on the value M. assign a 

mobility factor value from table s:.. 
12 to each particulate hazardous 
substance. · · · 

• Gaseous and p8rtiCuJat~ hazardous 
substances. 

-For a h!izardous substance potentially 
present in both gaseous and 
particulate forms, select the higher of 
the factor values for g!iiS mobility and _ 

. particUlate mobility for thJ~t substance 
· ·-and assign that v8Iue as the mobility 

. factor value for the hazardouS 
substance. . 

. UU CalculatiOn oftoxicity/mobillty 
. factor-v.alue. Assign each haZ.rdous 
substance a toxicity]mobility fa~tor value 
from Table 6-13, based on the values 
assigned to-Ute hazardous substance for the 
toxicity andomobility factors. Use the · 

· · hazardous substance with the highest 
· toXicity/mobility-factor value1o ass1gr ,, 

vaiue1o the toXicity/mobility factor for the 
air migration-pathway. Enter this value iJ:i 
Table~l. 
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TABLE 6-11.-GAs MoBtUTY FACTOR 
VALUES 

Vapor pressure (Torr) I 
Greater lhan 10-•-------····'-·j 
Greater than 10-• to 10-'-···---········· 
Greater than 1o-• to 1o-• ..................... . 

Assigned 
value. 

1.0 
0.2 

0.02 

TABLE 6-11.-GAS MOBIUTY FACTOR 
VALues-concluded 

Vapor pressure (Torr) 

Greater than 1o-• to 10-• -·····--········· 
Less than or equal to 10-• ..................... . 

Assigned 
value• 

0.002 
0.0002 

• Do not round to nearest integer. 

BIU.ING CODE~ 



I -:--

J Do not round to nearest Integer. 
-FIGURE &.3 

PARTICULATE MOBILITY FACTOR VALl:JES• 



Alaska 

.0008 

. I 

8 Do not round to neareat Integer. 
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FIGURE 8·3 
PARTICULATE MOBILITY FACTOR VALUES8 
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Hawaii 

Puerto Rico 

• Do not round to nearest integer. 

BIWNGCOOE~ 

FIGURE6-3 
PARTICULATE MOBIUTY FACTOR VALUES• 

(CONTINUED) 
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FIGURE 6-3.PARTICUI,ATE MOBILITY 
FACTOR VALUEs-CoNTINUED 

location 

Pacific Islands 
Guam ......................... - .......................... . 
Johnston Island._., ........ - .................... . 
·~Island ........................................... . 
Kwajalein.lsland ........... _ ..................... .. 
t.4ujuro, Marshall1slands ............... --·· 
Pago ~. A~can Samoa . ..; ......... . 
Ponape lsfand ..... : ........................ ..; .. ~ ..... . 
Truk, Caroline Islands ....... : ................. .. 

Particutated 
mobility 

assigned 
value 

0.0002 
0.002 

. 0.00008 
0.0002 
0.00008 
o,ooooa 
0.00002 
0.00008 

~=~=~=~=::::::::::::::::..~::::::::~: . . 0.002 
0.00008 

FIGURE 6-3.-PARTICULATE MoBtUTY 
FACTOR VALUEs-cONCLUDED 

Location 

American V~rgin Islands 
St. Croix ............................. _ ........... -... 
Sl John .......... - ........................... _ ....... . 
Sl Thomas ....................................... - .. . 

Particulated 
mobility 

assigned 
value 

0.0008 
0.0002 

. 0.0002 

TABLE 6-12.-PARTICULATE MOBIUTY 
- FACTOR VALUES 

Greater than 1.4 ·x 1o-• .. - .................... . 
Greater than 4.4 x 10-• to .................... .. 

1;4 X 10-• ............................................. . 
Greater than 1.4 x 1o-• to ..................... . 

4.4 X 10-• ............................................. . 
Greater than 4.4 x 10-• to .................... .. 

1.4 X 10-• ................... - ..................... .. 
Greater than 1.4 x 1o-• tO ..................... . 

4.4 X 10~• ................................ ~ ........... . 
Greater than 4.4 x 1o-• to ................ - ... 

1.4 X 10"4 ............................................ .. 

Less than or equal to 4.4 x 1o-• ......... .. 

• DO not rOund to nearest integer. 

Assigned. 
value• 

0.02 

0.008 

0.002 

0.0008 

0.0002 

0.00008 
0.00002 

TABLE 6-13.-TOXICITY/MoBILITY FACTOR VALUES • 

'Mobility factor value 

1.0._ ... _._ .................... - .... - ... - ................... ~.- ......... - ... .:. .............. .:.. _____ ...... - ........ - ..... :._ ... _ ........... . 
0.2 .................................. - .................... - .. - ..................................................... - .............. - ................ -.". .................... . 
0.02 ........................ : ....... .:. ............................................................................................................. ; ................ ; ................ .. 
0.!)()8 ............................... ;_ ........................................... _ .......... - ........... _ ............. _ ..................... - •• -·-·-····-· ........ . 
0.002 .... - ... - .... ·-·--.. - .... -·-'-··_;. ___ .. _, ...................... .:.-....... _ ... : .. _ ............ _ ..... _, __ ,,, ................. - ...... . 
0.0008 ................ - .......... " .. -·-· ... - ........ _ .......... - .. :.. ... .:. .................... ; ........... ..:.. ..... - ........ : ..... ~ .......... - .................... . 
0.0002 ... - ............... _ ... _ .. _,.,,_ ... _______ .... _ ............... _, ................... - ..... .:. ......................................................... .. 
0.00008 .................. , ..... ..;,. ............... ___ , ..... - ... ·-·'""-·· ............... - ........ _._ ................ - .................. _ ................ .. 
0.00002 ~-··~ ......... ~-·"·:.. .............. _.;, .. , ... _ .......... : ............................................ - .. - ..... _ ........ - ............................ _,, 

• Do not round to nearest integer. 

6.2.2 H~zardous waste quantity, Assign a 
hazardous waste quantity factor value for the 
air migration pathway as specified in section 
2.4..2. Enter this value in Table 6-1. 

6.2.3 Calculation of waste characteristics . 
factor cotegory value, Multiply the to~city I 
mobility factOr value and the-hazardous 
waste quantity factor value.·subject to a . 
maximum product of 1 X 101• Based on this 
product. assign a. value from Table 2-:7 
(section 2;4.3.1) to the waste characteristics 
factor category. Enter 1his value in Table &--1. 

a3 Targets. 
Evaluate the targets factor category based 

on four factors: nearest individual, · 
population, resources, and sensitive 
environments. Include only those targets (for 
example. individuals; sensitive en,.irorunents) 
located within the 4-mile target distance 
liinit, except if an observed release is 
established beyond the 4-mile target distance 
limit, include those additional targets that are 
specified below in this section and in section 
6.3.4. 

Evaluate the nearest individuala."ld 
population factors based on whether the 
target populations are subject to Levell 
concentrations. Level U concentrations, or 
potential contamination. Determine which 
applies to a target population as follows. 

If no samples meet the criteria for an 
observed release to air and if there is no 
observed release by direct observation, 
consider the entire population within the 
4-mile target distance limit ·to be subject to 
potential contamination. 

If one or more samples meet the criteria for 
an observed release to air or if there is an 
observed release by direct observation. 
evaluate the population as follows: 

• Determine the most distant sample 
location that meets the criteria for Levell 
concentrations as specified in sections.2.5.1. 
and 2.5.2.and the most distant location (that 
is, sample location or direct observation 
location) that meets the criteria for Level U 
concentratiol18. Use the health-based 
benchmarks from Table &-14·indetermining 
the Ie-vel·of contamination for sample 
locations. If the most distant Level D location 
is closer to a source than the most distant 
Levell sample location. do not consider the 
Level U.location. 

• Determine the single most distant 
location (sample location or direct 
observation location) that m,. •ts the criteria 
for Levell or Level U concentrations. 

• If this single most distant location is 
~;thin the 4-mile target distance limit. 
identify the distance categories from Table 
&-15 in which the selected Levell 
concentrations sample and Level U 
concentrations sample (or direct observation 
lodition) are·located: 

-Consider the target population 
anywhere within this furthest Levell 
distan~ category •. or anywhere within 
a distance category closer to a source 
at the site, as subject to Levell 
concentrations. 

-Consider the target population located 
beyond any Level I distance 

10,000 

10,000 
2,000 

200 
80 
20 

8 
2 
0.8 
0.2 

Toxicity factor value 

1,000 100 10 

1,000 100 10 1 
200 20 2 0.2 
20 2 0.2 0.02 

8 0.8 0.08 0.008 
2 0.2 0.02 ~.002 
0.8 . 0.08 0.008 0.0008 
0.2 0.02 0.002 0.0002 
0.08 0.008 0.0008 0.00008 
0.02 0.002 0.0002 0.00002 

categories, up to and including the 
population anywhere within the 
furthest LeVel U ,distance category. as 
subject to Level u concef!trations. 

-Consider the remainder of the target 
popUlation within the 4-mile target. 
distance limit.as subject to potential 
contamination. 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

• If the single most distant location is 
beyond the 4-mile .target distance limit, 
identify the distance at which the selected 
Level I concentrations sample-and Level n 
cOncentrations sample (or direct observation 
location) are located: 

-If the Level I sample location Is within 
the ~mile target distance limit, identify 
the target population subject to Levell 
concentrations as specified above. 

-If the Levell sample location is belrond 
the 4-mile target distance limit, 
consider the target population located 
anywhere within a distance from the 
sources at the site equal to the 
distance to this sample location to be 
subject to Level I concentrations and 
include them in the evaluation. 

-Consider the target population located 
beyond the Levell target population. 
but located anywhere within a 
distance from the sources at the site 
equal to the distance to the selected 
Level n location, to be subject to Level 
U concentrations and include them in 
the evaluation. 
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-Do not include any target population as 
subject to potential contamination. · 

TABLE 6-14.-HEALTH-BASED 
BENCHMARKS FOR HAZARDOUS 
SUBSTANCES IN AIR 

• Concentration corresponding to National 
Ambient Air Quality Standard (NAAQS). 

• Concentration conesponding to National 
Emission Standards for Hazardous Air Pol
lutants (NESHAPs). 

• Saeening concentration for cancer corre
sponding to that concentration that corre
spouds1o the to-• irdvidual cancer risk for 
inhala1ion ~ 

• ScreeDing c:ont:entration for llODCaDCer tox-. 
icological· responses correspoJ1dins to the 
Reference Dose (RID) for inhalation expo
sures. 

TABLE 6-15.-AIR MJGRATJON PATHWAY 

DISTANCE WEIGHTS 

Distance category (miles) 

0 .............. ·--···············-······-···················· 
Gleater.lhan 0 tD '4..----··-············-···· 
Greater than·Y· tD ~------
Greater than ~ tD 1-----·-
Greater than 1 eo 2------· 
Greater than 2 to 3 ····-·-··-······-····-·
Greater than 3 to 4 -·-·····-····-······--·-·· 
Greater than 4 --·-··-···-·······-···-··· 

• Do not round to nearest integer. 

Assigned 
distance 
weight• 

1.0 
0.25 

0.054 
0.016 
().()()51 
0.0023 
0.0014 

0 

6.3.1 Nearestindividual. Assign the 
nearest individual factor a value as fullows: 

• If one or more residences or regularly 
occupied buildings or areas ia subject to 
Levell concentrations as specified in section 
6.3, assign a value of 50. 

• If not, but if one or more a residences or 
regularly occupied buildings or areas is 
subject to Level U concentrations, assign a 
value of45. 

• If none of the residences and regularly 
occupied buildings and areas is subject to 
Levell or Level II concentrations; assign a 
value to this factor based on the ~hortest 

distance to l!nY residence or regularly 
occupied building or area, as measured from 
any source at the site with an air migration 
containment factor value greater than 0. 
Based on this 11hortest distance, assign a 
value from Table ~16 to the nearest 
individual factor. 

Enter the value assigned in Table ~1. 

TABLE 6-16.-~ST INDIVIDUAL 

FACTOR VALUES 

Distance to nearest individual (miles) 

Levell concentra1ions"-···-·-----·--
Levelll concentrations·.-··-···-·-···-· 
0 to %~--··-:---··-···-···--····-·-·-····· 
Greater than %a to ¥·------···· 
Greater than% tD 112-~-~·--~ 
Greater !han.¥.. to 1-~. -~~
Greater than 1 --------

• Distance does not apply. 

50 
45 
20 
7 
2 
1 
0 

6.3.2 Population. In evaluating the 
population factor, count residents. students, 
8Jld workers regularly present within the 
target distance limit. Do not count transient 
populati01111 such as customers and travelers 
passing through the area. 

In estimating residential population. when 
the estimate is based on the number of 
residences. multiply each residence by the 
average number of persons per residence for 
the county in which the residence is located. 

6.3.2.1 Level uf contamination. Evaluate 
the population factor based on three factors: 
Levell concentrations. Level II 
concentrations. and potential con,tamin.ation. 

Evaluate the population subject to Levell 
concentratioos (aee section 6.3} as specified 
in sectioo 6.3.2.2, the population subject to 
Level n concentrationa as specified in section 
6.3.2.3, and the population subject to potential 
contamination as specified in section 6.3.2.4. 

For the potential cOntamination faetor, use 
population 1'8118es in evaluating the factor as 
specified in section 6.3.2.4. For the Levell and 
Level II concentrations factors. use the 
population estimate, not population ranges, in· 
evaluating both factors. 

6.3.2.2 Level I concentrations. Sum the 
number of people subject to Levell 

concentrations. Multiply this sum by 10. 
Assign the product as the value for this 
factor. Enter this value in Table &-L 

6.3.2.3 Level II concentrotions. Sum the 
number of people subject to Level U 
concentrations. Do not include those people 
already counted under the Levell 
concentrations factor. Assign this sum as the 
value for this .factor. Entet" this value in Table 
&--1. 

6.3.2.4 Potential contamination. 
Determine the number of people within each 

. distance category of the target distance limit 
(see Table &-15} who are subject to potential 
contaminatiOIL Do not include those people 
already counted under the Levell and Level 
U concentrations factors. 

Based on the number of people present 
. within a distance category, assign a distance

weighted population value fur that distance 
category from Table ~17. {Note that the 
distance-weighted population values in Table 
&--17 incorporate the distance weights from 
Table ~15. Do not multiply the ·values f.rom 
Table ~17 by these distance weights.) 

Calculate the potential contaminatit>."l 
factor value (PI) as follows: 

where: 

1 n 
PI=- l: W1 

10 i=1 

W 1=Distance-weighted population from 
Table ~17 for distance category i. 

n=Nuinber of distance categories. 
If PI is less than 1. do not round it to the 

nearest integer; if PI is 1 or more, ro\Uld to the 
nearest integer. Enter this value in Table &-1. 

6.3.2.5 Calculation of population factor 
value. Sum the factor values for Levell 
concentrations, Level u concentrations. and 
potential contamination. Do not round this 
sum to the nearest integer. Assign this sum as 
the popLilation factor value. Enter this value 
inTable~L 

TABLE 6-17.-0ISTANCE-WEIGHTED POPUlAllON VALUES FOR POTENTIAl.. CoNTAMINATION FACTOR FOR AIR PATHWAY • 

Number of people within the cistance categoty 

Distance categcxy (mi:,.,j 1to 11tD 31 to 101 301 1,001 3,0011o 10.001 30,001 to 100,001 300,001 to 1,000,001 
0 to to to to tD 10 10 30 100 300 1,000 3,000 10,000 30.000 100.000 300,000 1,000.000 3,000,000 

On a source·--·-···-···-···-········· 0 4 17 53 164 . 522 1.633 5.214 16.325 52.137 163.246 521.360 1,632.455 
Gr8aler than 0 to % ---···· 0 1 • 13 4t 131 408 1,384 4;081 13,034 40.812 130.,340 408,114 
Greater than % tD *------ 0 02 0.9 3 9 28 88 282 882 2,815 8,815 28.l53 88,153 
Greater than ¥.. to 1 ---- 0 0.06 0.3 0.9 3 8 26 83 261 834 2.612 8.342 26.119 
Greater than 1 to 2 ··············-····· 0 0.02 0.09 0.3 0.8 3 8 27 83 266 833 2,659 8,326 
Greater than 2 to 3 .... ·-······-·-·· 0 0.009 0.04 0.1 0.4 1 4 12 38 120 375 1,199 3,755 
Greater than 3 10 4 ·-·-··········-· 0 0.005 0.02 0.07 0.2 0.7 2 7 23 73 229 730 2,285 

• Round the number of people present within a distance category to nearest integer. Oo not round the assigned dislance-weighl population value to nearest 
1nteger. · -

6 .. 3 Resources. Ewluate the resources 
factor as follows: 

• Assign .a value of 5 if o~e or more of the 
following resources are present within one-

half mile of a source at the site having an ctir 
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migration containm.P.nt f11ctor-.vah1e greater 
thanO: ·· ·· ·· ··· 

..:Commercial agriciilture. 
~ommercial silviculture. 
-Major Or desiinated reerea1icin area. 

·. • Assign a value ofOifnoile of these 
resources is present. 

Enter the value assigned in Table ~1; 
6.3.4 Sensitive environments; Evaluate 

sensitive environments ba$ed on two factors: 
.actual cOntamination andpoten~.al . 
cont&niinatioU: Detel1nine which factor 
applies as follows. · · · . · 

If no samples meet the criteria for an 
obser-Ved release to air and if there is no 

. obServed release by direct observation; 
consider all sensitive environments .located,· 
partially or wholly, within the target distance 
limit to be subject to potential contamination. 

If one or more samples meet the criteria for 
an observed release to air or if there is an 
observed release by direct observation, 

. determine the most diStant location (that is, 
sample location or direct observation · 
location) that meets the criteria for an 
observed release: . 

• If the most distant location meeting the 
criteria for an ob!!!!rved re1eue is Within the 
4-mile.target d~tance limit.-idep.tify the . 
distance categol'y from Table 6:-15 in which it . 

- is located: 
-Consider sensitive environments 

"lacated, partially or wholly, anywhere 
within this distance categol'y or · · 
anywhere within a distance categol'y 
closer to a source at the irite as subject 
to actual contamination. 

-Consider all other sensitive 
enVironme~ts located, partially or 
·wholly, within the target distance limit 

· as subject to potential contamination. 
• If the most distant location meeting the 

criteria for an observed release is beyond the 
4-mile target distance limit. identify the . 
distance at which it is located: . 

-Consider sensitive environments 
located. partially or wholly, anr\vhere 
within a distance from the sources at 
the site equal to the distance to this 
location to be silb)ect to actual' 

~
· .. __ ' . contamination and include all such 
"' sensitive environments in the 

evaluation. 
-no·not include any sensitive· 

environments as subject to potential 
' · c~tamination. . · · 

6.3.~1 Actual contamination. Determine 
those sensitive environments subject· to 
~~~~~l contamination.{i.e;, those located 
partially or wholly within a distance categol'y 
subject to actual contamination). Assign 
valuets)'from Table ~23 (section 4.t.4.3.1.1j 
to eacli sensitive environment iubject to . . 
actUal contamination. . . . . 

For those sensitive enviroiunerits that are 
. wetlands; assign ari additional valut! from . 
· Titble~18. In assigning a value from Table .. 
~18, include·only those portions. of ~.atlimds 

. located -within distance ciltegoril!s subject to 
actual contamination. If a wetland is located 
-~rtially ina distance-categOI'y subject to 

. ' actual contamination ~d partially ·in one 
· subject to potential contaminatiori, then 
· ~olelyfor pllrpos:es ofTB:hle-~1~ co.imt the 

portion h1 the distance C:ategory subject to 
· · ·· po-,~_ntial cOntaminatio~ Under .the potenqal 

l 

contamination factor in section 6.3.4.2. 
Determine tile total acreage of wetlands 
Within those distance categories subjeCt to 
actual contamination and assign a value from 
Table ~18 based on this total acreage. 

calculate tile actual contamination factor 
value (EA) as follows: 

where: 

n 
EA=WA+ ~ Ss 

i=1. 

WA=Value assigned from Table ~18 for 
. wetlands in distance categori~s subject 
· io actuaTcontamination. . . .· · 

Ss= Value(s) assigrie9 from Table ~23 to 
sensitive environment i. 

n=Nwnber of sensitive environments subject 
to actual contamination. 

Enter tile value assigned in Table ~1 . 

TABLE 6-18 . .-:.WETlANDS RATING VALUES 

FOR AIR MIGRATION' PATHWAY a 

Wetland area (acres) 

Less 1han 1 ·-....................... : ................ .. 
1 Jo 50 ................. .-............. .; ........................ ; 
Greater than 50 to 100 , ............ :.. ...... , ...... . 
Great~ than 100 to 150 .. - .... ;_ ......... _. 
Greater·than 150 to 200 ........................... . 
Greater than 200 to 300 .. - ...... _ •• ...:. ....... . 
Greater than 300 to 400 .. - .................. _. 
Greater than 400 to 500 .. -····-·'-·--~ ..... . 
. Greater than 500 ....................................... . 

Assigned 
value 

0 
25 
75 
125 
175 
250 
350 
450 
500 

•Wetlands a$ defined in 40 CFR section 230.3. 

6.3.4.2 Potential contamination. 
Determine those seilsitive environments 
located, partially or wholly, within the target 
distance limit that are subject to potential 
contamination. Assign value(s) from Table 
~23 to each sensitive environment subject 

to potential contamination. Do not include 
those sensitive environments .already counted 
for Table ~23 under the actual 
contamination factor. · 

For eaCh distance categol'y subject· to 
potential contamination, sum the value(s) 
assigned from Table 4-23 to tile sensitiVe 
environments in tllat distance categol'y. If a 
sensitive environment is located iB more tllan 
one distance categol'y. assign the sensitive 

· enviionment only to tllat distance categol'y 
having the higheSt dfu~'>nce Weighting value -
from Table 6-15. - · 

For tllose sensitive environments that are · 
weilimds, assign an additional value' from 
Table ~18. In assigning a value from Table 
~1S..include'only those_poMions of wetlands 

- loC.ated Within distance categoriei subject to 
potential contamination, as specified in 
section 8.3.4.1. Treat the wetlands in each 
separate distance categol'y as.separate . 
sensitive environments solely for purposes of 
applyiDg Table &-:-18. Determine the total 
acreage of wetlands within each of tllese 
distance categories and assign a separate · 
value from Table ~18 for·each distance · 
~tegol'y. . 

.Calculate the pot.antial contamination 
· factor value (EP) as follows: 

Where: 
n· 

51= ~ 5u 
i=1 

Su= Value(s) assigned from Table 4-23 to 
sensitive environment in distance 
categol'y j. 

n=Number of sensitive environments subject 
to potential contamination. 

Wj= Value assigned from Table ~18for 
wetland area in distance categOI'y j. 

D1=Distance weight from Table ~15 for 
distance categol'y j. 

m=Number of distance categories subject to 
potential contamination. · 

If EP is less than 1, do not round it to the 
nearest integer; if EP is 1 or more; round to 
the nearest integer. Enter the value assigned 
inTable~1. 

6.3.4.3 Calculation of sensitive 
environments factor value. Sum tile factor 
values for actual contamination and potential 
contamination. Do not round this sum. 
designated as E8, to the nearest integer. 

Because the pathway score based-solely on 
sensitive-environments is limited to a 
maximum of 60, use the value EB to 
determine tile value for the sensitive 
environments factor as follows: 

• Multiply the values assigned to 
likelihood of release (LR), waste 
characteristics (WC), and EB. Divide the 
product by 82.500. 

-If the result is 60 or less, assign the 
value EB as the sensitive environments 
factor value. 

-If tile result exceeds 60, calCulate a 
value EC as follows: 

(60}(82,500) 
EC 

(LR}(WC) 

. Assign the value EC as the sensitive 
environments factor value. Do- not round 
this value to tile nearest integer. 

Enter tile value assigned for the·sensitive 
· environments factor in Table ~1. · 

&.3.-5 CGlculation of targets factor . 
category value. Sum the nearest individual. 
population, resources, and sensitive 

· enVironinenfs.factor values. Do not round this 
sum to the nearest integer. Assign this sum as 
tile target~ factor categol'y value. Enter this 
value in Table ~1. 
. 6.4 CGlculation of air migration pathway 

score. Multiply tile values for likelih~od of 
release, waste characteristics, and targets, 
and round the product te the nearest integer.· 
Then divide by 82,500. Assign tile resulting 
value, subject to 8 maximum value of 100, as 
tile air migration pathway score (SJ. Enter 
this score in Table ~1. 
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7.0 Sites Containing Radioactive 
Substances. 

In general, radioactive substances are 
hazardous substances under CERCLA and 
should be considered in HRS scoring. 
Releases of certain radioactive substances 
are, _!towever. excluded from the defmition of 

"release" in section 101(22) of CERCLA. as 
amended, and should not be considered in 
HRS scoring. 

Evaluate sites containing radioactive 
substances using the instructions specified in 
sections 2 through 6. supplemented by the 
instructions in this section. Those factors 

denoted with a "yes" in Table 7-1 are 
evaluated differently for sites containing 
radioactive substances than for sites 
containing only nonradioactive hazardous 
substances. while those denoted with a "no"" 
are not evaluated differently and are not 
addressed in this section. 

TABLE 7-1.-HAS FACTORS EVALUATED DIFFERENTLY FOR AADIONUCUDES 

Ground water pathway Status• Surface water pathway Status• Soil expoSure pathway Status• Air pathway Status • 

Ukellhood of Release Ukellhood of Release Ukellhood of Expostn Ukelihood of Release 

Observed Release--········-··-- Yes Observed Release .•• ;.. .......... : .. Yes Observed Contamination ........ Yes Observed Release................... Yes 
Potential to Release_ ••.•......•.•.....• No Potential to Release .....•.•........ Ho Attractiveness/ Accessibilily ... No 

Containrilent ·--···-···-···-···-· No Ovel1and Flow Contain- No to Nearby Residents ............ 
Gas Potential to Release........ No 

Gas Containment................. No 
menl 

Net Precipitation .............. ; ......... No Runoff .................................... No Area of Contamination-········ No Gas Source Type................. No 
Depth to Aquifer.:. ....•. ~ .• -~ .......... No Distance to ·Surface Water .. No 
Travel Time ..................... : .•.......• No Flood Frequency .... : ............. No 

Gas Migration Potential....... No 
Particulate Potential to No 

Flood Containment .... : ......... No Release ............................... .: 
Particulate ContaiMlent ...... No 
Particulate Source Type...... No 
Particulate Migration Po- No 
tential. 

waste Characteristics Waste Characteristics Waste Characteristics Waste Characteristics 

ToxicitY............................................ Yes Toxicity/Ecotoxicity.................. Yes/ Toxicity...................................... Yes Toxicity...................................... Yes 
Yes 

Mobility···-·-··---···--··--··-······· N<i 
Hazardous Waste Quantity........... Ye$ 

Persistence/Mobility-................ Yes/No Hazardous Waste Quantity..... Yes Mobility ...................................... No 

Targets 

Nearest Well ................................. . 
Population ........................... - ....... . 

Resources··-·······--····--··-···-····· 
Wellhead Protection Area ........... . 

Yes• 
Yes• 

No 
No 

Bioaccumulation PotentiaL.... No 

Hazardous Waste Quantity..... Yes 

Targets 

Nearest Intake ......................... . 
Drinking Water Population --·· 
Resources ................................ . 
Sensitive Environments ...•..... :. 
Human Food Chain Individ-

ual 
Human Food Chain Popula

tion. 
Yes• 

Targets 

Resident IndividuaL ............... . 
Resident Population ............... .. 
Workers ....................... ; ............ . 
Resources ............................... .. 
Terrestrial Sensitive Environ-

ments. . 

Yes• 
Yes• 

No 
No 
No 

Hazardous Waste Quantity..... Yes 

Targets 

Nezrest Individual .................. .. 
Population ............................... .. 
Resources ..... - ....................... . 
Sensitive Environments., ...... .. 

Nearby Individual...................... No 
Population Within 1 Mile......... No 

• Factors evaluated differently are denoted by "yes"; factors not evaluated differenuy are denoted by "no." 
• Difference is in the determination of Level I and Level II concentrations. 

In general, sites containing mixed 
radioactive and other hazardous substances 

. involve more evaluation than sites containing 
only radionuclides. For sites containing 
mixed radioactive and other hazardous 
substances, HRS factors are evaluated based 
on considerations of both the radioactive 
substances and the other hazardous · 
substances in order to derive a single _set of 
factor values for each factor category-in each 
of the four pathways. Thus, t}t. HRS score for 
these sites reflects the combined potential 
haiards posed by both the radioactive and 
other hazardous substances. 

Section 7 is organized by factor category, 
similar to sections 3 through 6. Pathway
specific differences in evaluation criteria are 
specified under each factor category. as 
appropriate. These differences apply largely 
to the soil exposure pathway and to sites 
containing mixed radioactive and other 
hazardous substances. All evaluation criteria 
specified in sections 2 through 6 must be met. 
except where modified in section 7. 

7.1 Likelihood of release/likelihood of 
e~posure. Evaluate likelihood of release for 
the three migration pathways and likelihood 
of exposure for the soil exposure pathway as 

specified in sections 2 through 6. except 
establish an observed release and observed 
contamination as specified in section 7.1.1. 
When an observed release cannot be 
established for a migration pathway, evaluate 
potential to release as specified in section 
7.1.2. When observed contamination cannot 
be established. do not evaluate the soil 
exposure pathway. 

7.1.1 Observed release/observed 
-contamination. For radioactive lruhstances, 
establish an observed release for each 
migration pathway by demonstrating that the 
site has released a radioactive substance to 
the pathway (or watershed or aquifer, as 
appropriate); establish observed 
contamination for the soil exposure pathway 
as indicated below. Base these 
demonstrations on one or more of the 
following. as appropriate to the pathway 
being evaluated: 

• Direct observation: 
-For each migration pathway, a material 

that contains one or more 
radionuclides has been seen entering 
the atmosphere, surface water, or 
ground water, as appropriate, or is 
known to have entered ground water 

or surface water through direct 
deposition. or 

-For the surface water migration 
pathway, a source ilrea containing 
radioactive substances has been 
flooded at a time that radioactive 
substances were present and one or 
more radi-oactive substances were in 
contact with the flood waters. 

• Analysis of radionuclide concentrations 
in samples appropriate to the pathway (that 
is, ground water, soil, air, surface water, 
benthic, or sediment samples): 

-For radionuclides that occur naturally 
and for radionuclides that are 
ubiquitous in the environment: 

--Measured concentration (in units of 
activity, for example. pCi per 
kilogram [pCi/kg]. pCi per liter 
[pCi/1), pCi per cubic meter [pCi/ 
m']) of a given radionuclide in the 
sample are at a level that: 
---Equals or exceeds a value 2 

standard deviations above the 
mean site-specific background 
concentration for that 
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radionuclide in that type of 
sample,or . 

---Exceeds the upper-limit value 
of the range of regional 
background concentration 
values for that specifH: · 
radionuclide bi that type of 
sample. ' 

- -Some portion of the increase must be 
attributable to the site to establish 
the observed release (or observed 
contamination), and 

- -F.or the soil exposure pathway only, 
the radionuclide must also be 

· pr~t at the surface.or covered by 
· 2 feet or less of cover Dl8terial {for 
ex&mpie, .ooJ to. eStablish observed 
contamination. 

-For man-made radionuclides wit.'lout 
ubiquitous background concentrations 

· in the enVironment -
- -Measw-ed concentration (in units of 

activity} ofa :given radionuclide in 
· a sample equalS, or exceeds the 

sample quanti~tiO)llimit for that 
. specific radiomsclide ~ that type of 
media and is attributable tG the · 
site. · · ., '- ·· · 

--However, if the radionuclide 
-concentration equals or exceeds 'its 
sample quantitation limit, but its 
release can also be attributed to. 
-oRe or more aeighboring sites, then · 
. the measured concentration of that . 
radionuclide m~t also equal or 
exceed a .value either 2 standard 
de1.i&tions above the mean 
c:onCentration of that radionuclide · 

. contributed by those neighboring 
sites or 3 times its background 

·1:0ncentration, whichever is lower. 
--If the sample quantitation limit 

cannot be established: 
· --~If the sample analysis was 

performed under the EPA 
CoJltract Laboratory Program. 
use -the EPA contract-required 
quantitation limit (CRQL) in 
place of the sample 
quantitation limit in 
establishing an observed 
release (or observed 
contamination)-

---If the sample analysis is not 
performed under the EPA 
Contract Labatory PrOgram, 
use the deteCtion limit in 
place or'the sBmple . 
quantita tioR limit 

--For the soil exposure pathway only, 
the radionuclide must .also be 
present at the surface or covered by 
2 feet or less of cover material (for 
example. soil} to establish observed 
contamination. 

. •·· Gamma radia6onmeasurements (applies 
only to observed contamination. for the soil 
exposure pathW&y): 

-Tile gamma radiation exposure .rate, as 
_. measw-ed in lnicroroentgens per hour 

(,...R/hr) ·using a survey instrument held 
1 meter above the ground surface (or 1 
meter away from an aboveground 
SG\lnle}.·equals or exteeds 2 times the 
site-specific background gamma 
radiation exposure rate. 

-Some portion of the increase must be 
· attributable to the site to establish 

observed contamination. The gamma
emitting radionnclides do not have to 
be within 2 feet of the surface of the 
source;" 

For the three migration pathways. if an 
observed release can be established for the 
pathway (or aquifer or watershed. as 
·appropriate), assign the pathway (or aquifer 
or watershed) an observed release factor 
value or 550 and proceed to section 7 .2. If an 
.observed release cannot be established. 
assign an observed release factor value of 0 
and proceed to section 7 .1.2. 

For the soil exposure pathway, if observed 
contamination can be established, assign the 
likelihood of exposure factor for resident 
population a value of 550 if there is an area of 
observed contamination m one_..or more 
locations listed in sectiGn 5.1; evaluate the 
likelihood of exposure factor for nearby 
population as specified in section 5.2.1: and 
proceed to section 7 .2. If observed 
.contamination cannot be established, do not 
evaluate the soil exposure pathway. 
. At sites containing mixed radioactive and 
other hazardous substances. evaluate 
observed release (or observed 
contamination) separately for radionuclides 
as described in this section and for other 
hazardous substances as described in 
sections 2 through 6. 

For the.1hree migration pathways, if an 
observed. release can be established based on 
either-radionuclides or other hazardous 

. substances. or both. aisign the pathway (or 
· · aquifer or watershed) an observed release 

factor value or 550 and proceed to section 7 .2. 
·If an observetf,release caDRot be established 

. based on either radionuclidea or other 
· hazardous substances. assign an observed 
release factor value of 0 and proceed to 
section 7.1.2. . 

For the soil exposure pathway, if observed 
contamination can be established based on 
either radionuclides .or other haZardous 
$Ubstances. or both, ,assign the likelihood of 
exposure factor for resident population a 
value of 550 if there is an area of observed 
contamination in one or more locations listed 
in section 5.1; evaluate the likelihood of 
exposure factor for nearby populatiGn aa 
-specified in sectiGn 5.2.1; and proceed to 
section 7 .2. If observed contamination cannot 
be established based .on either radionuclides 
or other hazardous substances. do not 
evaluate the soil exposure pathway: 

7.1.2 Poter.&. ·,,J to release. For the three 
migration pathways, evaluate potential to 
release for sites co~taining radionuclides in 
the same manner 88 specified for sites 

· containing other hazardous substances. Base 
the evaluation on the physical and chemical 
properties of the radionuclides, oot on their 

· level of radioactivity. 
For sites containing mixed radioactive and 

other hazardous substances, evaluate 
potential to release considering radionuclides 
and other hazardous substances together. 
Evaluate pGtential to release for each 
migration pathway as specified in sections 3, 
4, or 6, as appropriate. 

7.2 Woste characteristics. For radioactive 
substances, evaluate the human toxicity 
factor, the ecosystem toxicity factor, the 

surface. water persistence factor. and the 
hazardous waste quantity factor as specified 
in the following sections. Evaluate aU other 
waste characteristic factors as specified in 
sections 2 through 6. . 

7.2.1 Human toxicity; For radioactive 
substances. evaluate the human toxicity 
factor as specified below. not as specified in 
section 2.4.1.1. 

Assign human toxicity factor values to 
those radionuclides available to the pathway 
based on quantitative dose-respouse 
parameters for cancer risks as follows: 

• Evaluate r~cmuclides only on the basis 
of carcinogenicity and assign all 
radionuclides to weight-of-evidence category 
A. 

• Assign a human toxicity factor value 
· from Table 7-2 to each radionuclide based on 
its slojJe factor (also referred to 88 cancer 
potency factor)-

-For each radionuclide, use the hig.IJer of 
the slope factors· for .inhalation and 
ingestion to assign the factor value. 

-If only one slope factor is available for 
the radionuclide, use it to assign the 
toxicity factor value. . 

-If no slope factor is available for the 
radionuclide. assign that radionuclide 
a toxicity factor value of 0 and use 
other radionuclides for which a slope 
factor is available to evaluate the 
pathway . 

• If all radionuclides available to a 
particular pathway are assigned a human 
-toxicity factor value of 0 (that is, no slope 
factor-is available for all the radionuclides), 
use a default human toxicity factor value of 
1,000 as the human toxicity factor value for 
aU radiouuclides available to the pathway. 

. At sites containing mixed radioactive and 
other hazardous- substances, evaluate the 
toxicity factor separately for the radioactive 
and -other hazardous substances and assign 
each a separate toxicity factor value. This 
applies regarc:Uess of whether the radioactive 
and.ether.hazardous substances are 
physically separated, combined chemically, 
or simply mixed together. Assign toxicity 
factor values to the radionuclides as specified 
above and to the other hazardou substances 
as specified in section 2.4.1.1. 

At sites containing mixed-radioactive and 
other hazardous substances, if all 
radionuclides available to a particular 
pat}:lway·are assigned a human toxicity factor 
value of 0. use a default human toxicity factor 
value of 1.000 for all those radionuclides even 
ii nonradioactive hazardous substances 
available to the pathway are assigned human 
toxicity factor values greater than 0. . 
Similarly, if all nonradioactive hazardous 
substances available to the pathway are 

· assigned a human toXicity factor value of 0, 
use a default human toxicity factor value of 
100 for all these nonradioactive hazardous 
substances even if radionuclides available to 
the pathway are-assigned human toxicity 
factor values greater than 0. · 

7.2.2 Ecosystem todcity. For the surface 
water environmental threat (see sections 4.1.4 
and 4.2.4). assign an ecosystem toxicity factor 
value to radionuclides (alone or combined 
chemically or mixed with other hazardous 
substances) using the same slope factor:s and 
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procedures specified for the human toxicity 
factor in section 7.2.1, except use a default of 
100. notl.,OOO, if all radionuclides eligible to 
be evaluated for ecosystem toxicity receive 
an ecosystem toxicity factor value of 0. 

TABLE 7-2.-TOXICITY FACTOR VALUES 
FOR RADIONUCUOES 

Cancer slope factor • (SF) (pQy • 

3 X 10-11
::; SF·····-·········-·-·-···-··-·····--··· 

3x1o-••::;SF<3x1o-".-·····--·-····-·-···· 
SF <3 X 10'12 

-··-·-···-··--···-·· 
SF not available for the radionuclide _: .... 

10,000 
1,000 
100 
0 

• Radionuclide slope factOrs are estimates of ""e- · 
averaged, indMdual lifetime total excess cancer -risk 
per picocurie of radionuclide inhaled or ingested. 

At sites containing mixed radioactive and 
other hazardous substances. evaluate the 

. ecosystem· toxicity factor separately for the 
radioactive and other hazardous substances 
and assign each a separate ecosystem 
toxicity factor value. This applies regardless 
of whether the radioactive and other 
hazardous substances are physically 
separated. combined chemically~ or simply 
mixed together. Assign ecosystem toxicity 
factor values to the radionuclides as specified 
above and to the other hazardous substances 
as specified in sections 4.1.4.2.1.1 and 
4.2.4.2.1.1. If all radionuclides available to a 
particular. pathway are assigned an 
ecosystem toxicity factor value of 0. use a 
default ecosystem toxicity factor value of 100 
for all these radionuclides even if 
nonradioactive hazardous substances 
available to the pathway a,re assigned 
ecosystem toxicity factor values greater than 
o. Similarly, if all nonradioactive hazardous 
substances available to the pathway are 
assigned an ecosystem toxicity factor value 
of 0, use a .default ecosystem toxicity factor 
value ot 100 for all these nonradioactive 
hazardous iubstances even if radionuclides 
available to the pathway are assigned 
ecosystem toxicity factor values greater than 
·o. 

7 .2.3 Persistence. For radionuclides, 
evaluate the surface water persistence factor 
based solely on half-life; do not include 
sorption to sediments in the evaluation as is 
done for nonradioactive hazardous 
substances. Assign a pers}stence factor value 
from Table 4-10 (section 4.1.2.2.1.2) to each 
radionuclide based on half-life (t,,.) 
calculated as follows: 

where: 

1 
ttt•=--

!.+!. 
r v 

r=Radioactive lialf-life. 
v= Volatilization half-life. 

If the volatilization half-life cannot be 
estimated for a radionuclide from available 
data, delete it from the equation. Select the 
portion of Table 4-10 to use in assigning the 
persistence factor value as specified in 
section 4.1.2.2.1.2. 

At sites containing mixed radioactive and 
other hazardous substances. evaluate the 
persistence factor separately for each 
radionuclide and for each nonradioactive 
hazardous substance, even if the available 
data indicate that they are combined 
chemically. Assign a persistence factor value 
to each radionuclide as specified in this 
section and to each nonradioactive 
hazardous substance as specified in section 
4.1.2.2.1.2. When combined chemjcally, assign 
a single persistence factor value based on the 
higher of .the two values assigned 
(individually) to the radioactive and 
nonraqioactive components. . 

7.2.4 Selection of substance potentially 
posing greatest hazard. For each migration 
pathway (threat. aquifer, or watershed. as 
appropriate), select the radioactive substance 
or nonradioactive hazardous substance that 
potentially poses the greatest hazard based 
on its toxicity factor value, combined with 
the applicable mobility, persistence, and/or 
bioaccurnulation (or ecosystem 
bioaccurnulation) potential factor values. 
Combine these factor values u specified in 
sections 2. 3, 4, and 6. For the soil exposure 
pathway, base the selection on the toxicity 
factor alone (see sections 2 and 5). 

7 .2.5 Hazardous waste quantity. To 
calculate the hazardous waste quantity factor 
value for sites containing radioactive 
substances, evaluate source hazardous waste 
quantity (see section 2.4.2.1) using only the 
following two measures in the following 
hierarchy (these measures are consistent 
with Tiers A and B for nonradioactive 
hazardous substances in sections 2.4.2.1.1 
and 2.4.2.1.2): 

• Radionuclide constituent quantity (Tier 
A). 

• Radionuclide wastestream quantity (Tier 
B). 

7.2.5.1 Source hazardous waste quantity 
for radionuclides. For each migration 
pathway, assign a source hazardous waste 
quantity value to each source having a 
containment factor value greater than 0 for 
the pathway being evaluated. For the soil 
exposure pathway, assign a source hazardous 
waste quantity value to each area of 
observed contamination. as applicable to the 
threat being evaluated; Allocate hazardous 
substances and hazardous wastestreams to 
specific sources (or areas of observed 
contamination) as specified in section 2.4.2. 

7 .2.5.1.1 Radionuclide constituent 
quantity (Tier A). Evaluate radionuclide 
constituent quantity for each source (or area 
of observed contamination) based on the 
activity content of the radionuclides 
allocated to the source (or area of observed 
contamination) as follows: 

• Estimate the net activity content (in 
curies) for the source (or area of observed 
contamination) based on: 

-Manifests, or 
-Either of the following equations, as 

applicable: 

n 
N=9.1X10-'(V) l: ACt 

i=1 

where: 

or, 

N=Estimated net activity content 
(in curies) for the source (or 
area of observed 
contamination). 

V=Total volume of material (in 
cubic yards) in a source (or 
area of observed 

·contamination) containing 
radionuclides: 

AC;=Activity concentration above 
the respective background 
concentration (in pCi/g) for 
each radionuclide i allocated 
to the source (or area of 
observed contamination). 

n=Number of radionuclides 
allocated to the source (or 
area of observed 
contaminP.tion) above the 
respective background 
concentrations. 

n 
N=3.8X10- 12{V) l: ACt 

i=l 

where: 
N =Estimated net activity content 

(in curies) for the source (or 
area of observed 
contamination). 

V =Total volume of material (in 
gallons) in a source (or area of 
observed contamination) 
containing radionuclides. 

ACt=Activity concentration above 
the respective background 
concentration (in pCi/1) for 
each radionuclide i allocated 
to the source (or area of 
observed contamination). 

n=Number of radionuclides 
allocated to the source (or 
area of observed 
contamination) above the 
respective background 
concentrations. 

--Estimate volume for the source (or 
voltime for the area of observed 
contamination) based on records or 
measurements. · 

--For the soil exposure pathway, in 
estimating the volume for areas of 
observed contamination. do not 
·include more than the first 2 feet of 
depth, except for those types of 
areas of observed contamination 
listed in Tier C of Table 5-2 
(section 5.1.2.2), include the entire 
depth, not just that within 2 feet of 
the surface. 

• Convert from curies of radionuclides to 
equivalent pounds of nonradioactive 
hazardous substances by multiplying the . 
activity estimate for the source (or area of 
observed contamination) by 1.000. 

• Assign this resulting product as the 
radionuclide constituent quantity value for 
the source (or area of observed 
contamination). 

If the radionuclide constituent quantity for 
the source (or area of observed 
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contamination) ·is adequately determined 
{that is. the total activity of all radionuclides 
in the sou!"'"..e and releases from the source [or 
in the area of observed contamination} is 
known or is estimated with reasonable 
confidence). do not evaluate the radionuclide 
wastestream quantity measure in section 
7 .2.5.1.2.lnstead. assign radionuclide 
wastestream qmintity a value of 0 and 
proc:eed to !lecti(ln 7 .2.5.1.3. lf the 
radionuclide constituent quantity is not 
adequately determined. a~sigri the source (or 
area of oQ&erved contamination) a value for 
radionuclide constituent quantity based on 
the available data and proceed to section 
7 .2.5.1.2. . . 

- 7.2.5.1.2 RDdionuclide wastestream 
quantity (Tier B). Evaluate radionuclide 
wastestream quantity for the source (or area 
of observed contamination} based on the 
activity content of radionuclide wastestreams 
'lllocated to the source (or area of observed 
contamination) as follows: 

• Estimate the total volume (in cubic 
yards or in gall~s) of wastestreams 
containing radionuclides allocated to the 
S()urce (or area of observed contamination). 

• Divide the volume in cubic yards by 
0.55 (or the volume in gallons by 110) to 
convert to the· activity content expressed in 
terms of equivalent pounds of nonradioactive· 
hazardous substances. · 

• Assign the resulting value as the 
radionuclide wastestream quantity value for 
the source (or area of observed 
contamination). - . 

7 .2.5.1.3 Calculation of sourr:e hazardous 
Mraste quantity value for rodionuclides. 
Select the higher of the values assig(led to L'te 
source (or area ot observed contamination) 
for,radisnuclide coostituentquantity and 
radionuclide wastestream quantity. Assign _ 
this value as the source hazardous waste 
quantity value for the source (or area of 
observed contamination). Do not round to th 
nearest integer._ 

7.2.5.2 . Calculation of hazardous waste 
quantitY factor value for rodionuclides. Sum 
the source hazardous waste quantity values 
assigned to all sources {or areas of observed 
contamination) for the J)athway being 
evaluated and round this sum to the nearest 
integer, except if the sum is greater than o. 
but less· than 1. ~ound it to 1. Btied on this 

·value, select a hazardous waste quantity · 
factor value for this pathway from Table 2~ 
(section 2.4.2.2). 

For a migration pathway. if the 
radionuclide constituent quantity is 
adequately determined (see section 7.2.5.1.1) 
for all sources (or all portions of sources and 
releases remaining after a removal action), 
assign the value from Table 2-6 as the 
hazardous waste quantity factor value for the 
pathway.lf the radionuclide constituent 
quantity is not adequately determined for one 
or more sources (or one or more portions of 
sources or releases remaining after a removal 
action), assign a factor value as follows: 

• · If any target for that migration pathway 
is subject to Level I or Level II concentration 
(see section 7.3). assign either the value from 
Table 2~ or a value of 100, whichever is 
greater. as the hazardous wasie quantity 
factor value for that pathway. 

• If none of the targets for that pathway is 
subject to Level I or Level D concentrations. 
assign a factor value as follows: 

-If there has been no removal action. 
assign either the value from Table 2-6 
or a value of 10. whichever is greater. 

. as the hazardous waste quantity factor 
value for that pathway. 

-If there bas been a removal action: 
--Determine values from Table 2-6 

with and without consideration or 
the removal action. 

--If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be 100 or greater, assign 
either the value from Table 2-6 
with consideration of the removal 
action or a value of 100. whichever 
is greater. as the hazardous waste 
quantity factor value for the 
pathway. 

--If the .value that woUld be assigned 
from Table-2-6 without 
consideration of the removal action · 
would be less than 100, assign a · 
value of 10 as the hazardous waste 
quantity factor value for the. 
pathway. 

For the soil exposure pathway. if the ' 
radionuclide constituent quantity is 
adequately determined for all areas of 
observed contamination. assign the value 
from Table 2-6 as the hazardous waste 
quantity factor value. If the radionuclide 
constituent quantity is not adequately 
determined for one or more areas of observed 
contamination. assi8n either the value from 
Table 2-6 or a value of 10. whichever is 
greater, as the hazardous waste quantity 
factor value. 

7..2.5.3 CAlculation of hazordous woste 
quantity factor value for sites co.'ltaining 
mixed radioactive and ather hazardous 
substances. For each source (or area of 
observed contamination} containing mixed 
radioactive and other hazardous substances, 
calculate two source hazardous waste 
quantity values-one based on radionuclides 
as specified in sections 7 .2.5.1 through 
7.2.5.1.3 and the other based on the 
nonradioactive hazardous substances as 
specified in sections 2.4.2.1 through 2.4.2.1.5 
{that is. determine each value as if the other 
type of substance was not present). Sum the 
two values to determine a combined source 
hazardous waste quantity value for the 
source (or area of observed contamination}. 
Do not r<nmd this value to tbe nearest integer. 

Use thi;; .:ombined sou..-ce hazardous waste 
quantity value to calculate the hazardous 
waste quantity factor value for the pathway 
as specified in section 2.4.2.2, except: if either 
the hazardous constituent quantity or the 
radionuclide constituent quantity, or both, 
are not adequately determined for one or 
more sources (or one or more portions of 
sources or releases remaining after a removal 
action) or for one or more areas of observed 
contamination, as applicable. assign the 
value fro:n Table 2-6 or the default value 
applicable for the pathway, whichever is 
greater, as the hazardous waste quantity 
factor value for the pathway. 

7.3 Targets. For radioactive substances. 
evaluate the targets factor c<>•egocy as 

specified in section 2.5 and sections 3 through 
6, except establish Levell and Level D 
concentrations at sampling locations as 
specified in sections 7 .3.1 and 7.3.2. 

For all pathways (and threats}, use the 
same target distance limits for sites 
containing radioactive substances as is 
specified in sections 3 through 6 for sites 
containing nonradioactive hazardous 
substances. At sites containing mixed 
radioactive and other hazardous substances, 
include all sources (or areas of observed 
contamination) at the site in identifying the 
applicable targets for the pathway. · 

7 .3.1 Le-.rel of contamination at a 
sampling location. Determine whether Level I 
or Level D concentrations apply at a sampling 
location (and thus to the asilociated targets) 
as follows: 

• Select the benchmarks from section 7 .3.2 
appHcable to the pathway (or threat) being 
evaluated. 

• Compare the concentrations of 
radi.:muclides in the sample (or comparable 
samples} to their benchmark concentrations 
for the pathway (or threat) as specified in 
section 7 .3.2. Treat comparable samples as 
spe«ified in section_2.5.1. . 

• Determine which level applies based on 
this comparison. . 

• lf none of the radionuclides eligible to be 
evaluated for ihe lampling location have an 
applicabie benchmark. assign Level n to the 
actual contamination at that sampling 
location for the pathway (or threat). 

• ln making the compariS()n, consider only 
those samples. and only those radionuclides 
in the sample, that meet the criteria for an 
observed release {or observed 
contamination) for the pathway, except 
tissue samples from aquatic human food 
chain organisms may also be used for the 
human food chain threat of the surface water 
pathway as specifled in sections 4.1.3.3 and 
4.2.3.3. 

7.3.2 Comparison to benchmarks. Use the 
following media specific benchmarks 
(expressed in activity units. for example. pCi/ 
I for water, pCi/kg for soil and for aquatic · -
human food chain organisms. and pCi/m' for 
air) for making the comparisons for the 
indicated pathway (or threat): 

• Maximum Contaminant Levels (MCLs}-
g::ound water migration pathway and 
drinking water threat in surface water 
migration ~thway. 

• Uranium Mill Tailings Radiation Control 
Act (UMTRCA} standards-soil exposure 
pathway only. 

• Screening concentration for cancer 
corresponding to that concentration that 
corresponds to the to-• individual cancer risk 
for inhalation exposures (air migration 
pathway}-or for oral exposures (ground water 
migration pathway: drinking water or human 
food chain threats in surface water migration 
pathway; and soil exposure pathway). -

-For the soil exposure pathway. include 
two screening concentrations for 
cancei'-One for ingestion of surface 
materials and one for external 
radiation exposures from gamma
emitting radionuclides in surface 
materials. 



Federal Register l Vol. 55, No. 241, I Friday, December 14, 1990 I Rules and Regulations 51667 

Select the benchmark[s) applicable to the 
pathway [or threat) being evaluated. 
Compare the concentration of each 
.radionuclide from the sampling location to its 
benchmark concentration[s) for that pathway 
[or threat). Use only those samples and only 
those radionuclides in the sample that meet 
the criteria for an observed release [or 
observed contamination) for the pathway. 
except tissue samples from aquatic human 

-food chain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of any applicable radionuclide 
from any sample equals or exceeds its 
benchmark concentration. consider the 
sampling location to be subject to Levell 
concentrations for that pathway [or threat).lf 
more than one benchmark applies to the 
radionuclide. assign Levell if the · 
radionuclide concentration equals or exceeds 
the lowest applicable benchmark 
concentration. In addition. for the soil 
exposure pathway. assign Levell 
concentrations at the sampling location if 
measured gamma radiation exposure rates 
equal or exceed 2 times the background level 
(see section 7.1.1). 

If no radionuclide individually equals or 
exceeds its benchmark concentration, but 

/ 

more than one radionuclide either meets the 
criteria for an observed release [or observed 
contamination) for the sample or is eligible to 
be evaluated for a tissue sample (see sections 
4.1.3.3 and 4.2.3.3), calculate a value for index 
I for these radionuclides as specified in 
section 2.5.2. If I equals or exceeds 1, assign 
Levell to the sampling location. If I is less 
than 1. assign Level n. 

At sites containing mixed radioactive and 
other hazardous substances, establish the 
level of contamination for each sampling 
location considering radioactive substances 
and nonradioactive hazardous substances , 
separately. Compare the concentration of 
each radionuclide and each nonradioactive 
hazardous substance from the sampling 
location to its respective benchmark 
concentration(&). Use only those samples and 
only those substances in the sample that 
meet the criteria for an observed release [or 
observed contamination) for the pathway 
except tissue samples from aquatic human 
food chain organisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of one or more _applicable 
radionuclides or other hazardous substances 
from any sample equals or exceeds its 
benchmark concentration. consider the 

sampling location to be subject to LeveU 
i:oncentrations. If more than one benchmark 
applies to a radionuclide or other hazardous 
substance. assign Levell if the concentration 
of the radionuclide or other hazardous 
substance equals or exceeds its lowest 
applicable benchmark concentration. 

If no radionuclide or other hazardous 
substance individually exceed a benchmark 
concentration, but more than one 
radionuclide or other hazardous substance 
either meets the criteria for Ill! observed 
release (or observed contamination) for the 
sample or is eligible to be evaluated for a 
tissue sample. calculate an index I for both 
types of substances as specified in section 
2.5.2. Sum the index I values for the two types 
of substances. If the value, individually or 
combined. equals or exceeds 1. assign Levell 
to the sample location. If it is less than 1. 
calculate an index J for the nonradioactive 
hazardous substances as specified in section 
2.5.2. If J equals or exceeds 1. assign Levell to 
the sampling location. If J is less than 1, 
as$ign Level n. 
(FR Doc. 90-27195 Filed 12-13-90:8:45 am] 
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